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NEXT MONTH 


To many chemical engineers the syn- 
thetic organic chemical industry is an 
up-start among the process industries. 
And this is no wonder, for the Ameri- 
can branch of this industry is scarcely 
25 years old. Its vertical growth. 
which began in earnest only about 10 
years ago, has been so rapid that its 
largest division showed a production 
increase of 570 percent within the past 
10 years! How does this precedent- 
breaking, fastest-growing and most 
versatile member of the chemical 
family define itself? What are the op- 
portunities for chemical engineers in 
an industry that in 1940 paid 3.3 per- 
cent of all sales for research? What 
are the duties, salaries, opportunities 
for advancement in the field and what 
qualifications are most needed for suc- 
cess? “Opportunities in the Synthetic 
Organic Chemical Industry,” third of a 
series of such reports by the editors 
of Chem. & Met., will be devoted to 
an evaluation of chemical engineering 
opportunities in “the chemical industry 
of the future.” 
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How Lo-Maintenance Motors Fought 
a Flood—Kept Refrigeration Going — 
and Saved the Beer Stock of the Adolph 


Coors Company in Golden, Colorado. 


WHEN A MIDNIGHT cloudburst flash- 
flooded Clear Creek and Golden Gate 
Canyons, water flooded the sub-basement, 
housing auxiliary power plant equip- 
ment of the Adolph Coors Company in 
Golden, Colorado. Before it was dis- 
covered, 25 inches of water covered the 
basement — and threatened the refrigera- 
tion of $500,000 worth of beer in storage. 


All pumps and motors were immedi- 
ately shut down, except those necessary 
to maintain power plant operation. 


F 


Though partially submerged, the circu- 
lating pump and motor of the Turbine 
condenser never stopped... . and it's 


still running! 

In addition, the Allis-Chalmers pump 
and motor at well No. 2, which supplies 
make-up water to the boiler, ran com- 


pletely under water fer six long bours — 


and never gave up! 


Altogether — seven Lo - Maintenance 
Motors that were completely or partly 
submerged are operating perfectly today 
in spite of their punishing experience — 
though other motors had to be baked or 
rewound. 


We don’t claim that Lo-Maintenance 
Motors are built for under-water opera- 


MOT 


THE MOTOR THAT WOULDN’ 


GIVE UP! B. E. Dutton, Chief T 

nical Engineer of the Adolph Coo 
Company, Golden, Colorado, shows ho 
25 inches of water soaked this Lo-Mair 
tenance Motor. But water didn’t sto 
it, and $500,000 worth of beer was sav 


tion . . . but dependable service 

this — far more than just a rated ho 
power — is one of the outstan 
achievements of Allis-Chalmers Mot 


Full-measure construction, distort 
less stator, indestructible rotor, bi 
carbon steel frame and other great ¢ 
value engineering features are 
guarantees of trouble-free perfo 
Get the facts from the trained eng! 
in the district office near you. Or 
Allis-Chalmers, Milwaukee. 
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CHEMICAL 


ENGINEERING 


ESTABLISHED 1902 


Wer WERE in the comfortable new pftice of a 
smal] progressive chemical manufacturer on the 
West Coast. He told us how he had slowly built 
up his business until he was now supplying a good 
share of the local market for certain heavy chemi- 
cals that formerly came entirely from the East. 
Lately, however his costs had mounted because of 
inereased freight on his raw materials and he had 
been forced to raise his prices—on one particular 
product, by 20 cents a hundred. He was just ask- 
ing us what we thought his eastern competition 
might do about this when someone from his own 
sales force brought in a letter that not only an- 
swered his question, but seemed to us to point a 
significant moral. 

As of that date his principal competitor for this 
product had announced an increase of 50 cents per 
hundred, applicable to all consumers on the West 
Coast except those in a limited territory, where 
the rise would be but 20 cents. The letter explained 
that this adjustment was necessary because ocean 
shipping was no longer available and the buyer 
would have to pay the higher cost of rail trans- 
portation. There was no explanation, however, 
for the 30-cent differential in favor of certain con- 
sumers whom, as you have no doubt guessed, re- 
sided in the territory served by our friend. This 
was that community’s dividend for having encour- 
aged local enterprise. This, multiplied by the ton- 
nage of that particular market and added to similar 
savings in perhaps hundreds of comparable cases. 
is the great pay-off in the West today. 

Time and energy and money invested in western 
enterprise are now becoming more and more pro- 
ductive. The great undeveloped resources of cheap 
power and abundant raw materials are suddenly 
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PAY-OFF IN THE WEST 


coming into their own. The national defense pro- 
gram has not only upset the transportation situa- 
tion on the West Coast, but the real magnitude of 
its demands has stimulated bold planning and 
action. Within a matter of months, the Pacific 
Northwest has become a thriving center of electro- 
chemical and electrometallurgical industries whose 
power requirements could not be met at comparable 
rates anywhere else in this country. The aircraft 
and shipbuilding industries are making thousands 
of jobs and building millions in purchasing power. 
Everyone of the 11 Western States is contributing 
some strategic mineral or metal to the national 
defense. Western industry is alive to its opportuni- 
ties. It is building, both for today and for that 
indeterminate future of the post-war period. 
Chemical engineers and the executives of chemi- 
cal enterprises elsewhere in the United States need 
not—in fact should not—sit back and idly watch 
what’s happening in the West. There are lessons 
to be learned as well as jobs and opportunities. 
The eastern manufacturer who forces his western 
customers to pay out too much of their purchasing 
power for high cost transportation is merely hold- 
ing an umbrella over some small, but enterprising 
competitor out there. If he continues long enough, 
the little fellow will have grown strong enough to 
hold his own umbrella, and with it a goodly part of 
the western market. The obvious moral here is that 
chemical production must be further decentralized 
through branch plants or manufacturing subsid- 
iaries. Otherwise the larger companies are going 
to lose more and more of their western business. 
Meanwhile there is no stopping of the little fel- 
low. He’s as much a part of the West as the 
prospector of the early days. He is the man who 
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has been fighting for the business in sparsely popu- 
lated markets where distribution has always been 
difficult and costly. Now he is coming into his own. 
He is entitled to his share of the pay-off that is the 
West’s today. 


MAKING UNCLE SAM A BETTER BUYER 


GOVERNMENT purchasing can be materially im- 
proved in many ways. Particularly is there a large 
opportunity for simplification and standardization 
of government purchases, as well as for use of com- 
mercial types of goods and equipment instead of 
the *‘specialties’’ which the government is so often 
likely to specify. 

A very sincere effort is being made by govern- 
ment executives to improve buying technique. The 
leadership of Donald M. Nelson, as coordinator of 
purchases, has been an outstanding public service. 
The Army and Navy particularly are benefitting, 
with incidental great advantage to taxpayers. 

This movement deserves more support from in- 
dustry. Particularly it is worth while for sales 
managers of process industries to bring to the atten- 
tion of government purchasing agents any new 
specifications or improved methods of purchasing 
or packaging. 

If the individual procurement office does not take 
kindly to worth-while suggestions, then they should 
be sent to the new coordinator of purchases, for his 
review. This is no time to retain complications, 
simply through the whim of some individual or 
official agency. The higher government executives 
will appreciate help and will see to it that worth- 
while suggestions are promptly adopted, 


OUR MINISTRY OF SUPPLY 


APPOINTMENT of the new Supply Priorities and 
Allocations Board establishes in Washington an 
American counterpart of the Ministry of Supply 
which Britain has found so effective. This is good 
news to the chemical process industries and for 
chemical engineers. It is still better news to know 
that Donald M. Nelson is to be the executive direct- 
or of this new body. All of us who have known him 
personally as an able member of the chemical pro- 
fession, as well as an outstanding business man, will 
expect great things from his leadership. 

This development brings under single adminis- 
trative direction the varied phases of chemical 
activity. No longer will process industry repre- 
sentatives be shunted hither and thither in the 
mazes of Washington when they attempt to find out 
what to do about making, marketing, pricing or 
otherwise administering chemical problems. No 
longer will those who need chemicals have to won- 
der where to start in their search for official aid. 
There will be sooner or later one well-organized 
coordinated chemical unit. And that is a tremend- 
ous step forward in organizing for defense. 

This new organization comes at a most timely 
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moment. Perhaps never in the history of chemical 
industry has there been so much discouragement 
over the difficulties in prospect. Certainly never 
has there been, even in World War days, such an 
impending shortage of chemicals. The new agency 
cannot all at once create remedies for all our ills. 
Nor will it be able to solve all the shortages. But 
it ean do much to cushion the impact of the blows 
as they fall. And a well-organized technically-led 
Ministry of Supply will have more enthusiastic 
support from industry because there will be more 
confidence in the men who are doing the job. 

One of President Roosevelt’s great difficulties has 
been in the selection of subordinates whom he was 
willing to clothe with real authority. It looks in 
this case as though the naming of a board of seven 
headed by Vice-President Wallace would give the 
President confidence enough to grant full authority 
in the functioning of the new S.P.A. Board. Mr. 
Nelson through industrial work has demonstrated 
his great capability. Through official work he has 
demonstrated that he has equal talent for govern- 
ment administration. Apparently he has the full 
confidence of the President. Certainly he will have 
the support of industry. 


WANT TO TEACH? 


MANY engineering colleges are in urgent need of 
more faculty people in chemical engineering. Per- 
haps there are some chemical engineers who would 
like to teach, and who would be qualified to serve in 
this emergency. Chem. & Met. gets many of these 
queries. If we can serve as a go-between to bring 
men and institutions together, we will be glad to 
help. 

Good teachers are scarce. Any competent chemi- 
cal engineers, especially those experienced in teach- 
ing, should get onto the job promptly. 


GOOD-BYE AND GOOD LUCE! 


THIS ISSUE is, in a sense, a swan song for an old 
friend whom for 15 years we have been proud 
to call our Pacifie Coast Editor. Dr. Paul D. V. 
Manning takes with him to Chicago in his new job 
as director of research for International Agri- 
cultural Corporation not only our good wishes, but 
those of thousands of friends and acquaintances 
throughout the chemical engineering profession. 
We rejoice in his opportunity to return to fields 
that have long held his interest and to which he 
has already made important contributions. His 
new work, we hope, will bring him into more fre- 
quent and intimate touch with the national groups 
of engineers, chemists and electrochemists, whose 
meetings in recent years have been largely deprived 
of his personal attendance and participation. We 
hate to haul down his name from the Chem. & Met. 
masthead but are deeply grateful for long years of 
unselfish help and counsel. Good luck, Paul Man- 
ning, and don’t forget your Chem. & Met. training! 
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Progress and Trends in 


Western Process Industries 


SUMMARY AND CONCLUSIONS 


The purpose of this report is to bring Chem. & Met. readers up-to- 
date on kaleidoscopic changes that have occurred in the chemical 
process industries of the 11 Western States since our last comprehen- 
sive survey in September 1938. It is based on first-hand studies of 
recent developments, trends and influences observed in more than 
10,000 man-miles of travel and hundreds of interviews and plant 
inspections. This has been supplemented by field reports from 
correspondents and current data made available from unpublished, 
as well as printed, sources. 

Most significant conclusions may be briefly summarized as follows: 

Availability of cheap power, combined with abundant natural 
resources, especially of strategic raw materials, has already led to 
the rapid development of certain important national defense indus- 
tries, particularly, aluminum, magnesium, ferro-alloys and electro- 
chemical products. 

Drastic curtailment of ocean and coast-wise shipping has put a 
heavier burden on the railroads and added materially to the delivered 
cost on the West Coast of many chemical products and commodities 
in which chemicals are used. Thus, there is a new and greater 
stimulus to the urge for self-sufficiency. 

Many small new industries are developing to fill local needs which 
are rapidly increasing as defense industries have stimulated con- 
sumer and industrial purchasing power. 

Technical man-power and the necessary mill supplies and chem- 
ical engineering equipment are generally available from western 
sources. There is, however, a need for coordination of efforts and 
greater recognition of the opportunities for both men and machinery. 

Chemical engineers and executives of all chemical enterprises 
throughout the United States can help themselves and their industry 
and profession by a better understanding and more intensive study 
of trends and developments than can only be outlined in this brief 
report. 


Western Trends and Influences 


seemed to be in the dim and distant 
future. About the best that could be 
hoped for was a slow and gradual 
growth as small new enterprises pio- 
neered their rocky way in the face of 
such discouraging obstacles as spar- 
sity of population and markets, high 
transportation costs for raw ma- 
terials and equipment, and a lack of 


PEW YEARS AGO the government's 
huge program for the develop- 
of hydroeleetrie power on the West 
Coast seemed almost fantastic, 


Everyone knew that in this area 
were great unexploited resources not 
only for power but also for minerals 
and other raw materials. But any 
large-seale industrial development 


skilled and technically trained per- 
sonnel. 

Then, the situation changed almost 
overnight. As the national defense 
program unfolded, it beeame obvious 
that its demands for the light metals, 
aluminum and magnesium, were far 
in excess of the country’s productive 
capacity. Furthermore, since power 
may represent as much as a fifth or a 
sixth of the total productioa cost of 
these metals and since these require- 
ments could not be met at comparable 
cost anywhere else in the United 
States, it was only natural that atten- 
tion should be directed toward the 
West Coast where so many millions 
had been and were being spent for 
hydroelectric developments. The 
wholesale rate from Bonneville of 
2 mills or less per kwh. put this 
power into the very lowest brackets 
—a full third below those of TVA, 
for example. 

This power was the spark that set 
off the great electrometallurgical de- 
velopment of the Northwest. 

Realization of the logical relation 
of these light metals to the aircraft 
industry of the West Coast came 
after rather than before this de- 
velopment. In other words, it was 
not until cheap power had attracted 
an aluminum industry to the North- 
west that we began to think about 
fabricating plants to turn out the 
sheets and shapes in which the metal 
and its alloys were to be used in 
building airplanes. Likewise, just as 
these utilization and application 
plants soon justified their location in 
the West, so will other industries to 
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supply needed raw materials and 
equipment. Carbon electrodes from 
petroleum and coke are already a 
part of Aleoa operations at Van- 
couver, Wash. Purification of im- 
ported or domestic bauxite to pro- 
duce the necessary refined alumina 
would seem the next logical step. 
National defense has also greatly 
stimulated other industries in the 11 
Western States. Potash in New 
Mexico, tungsten in Colorado, mer- 
eury in California, are a few of 
many raw materials that suddenly 
sprang into importance. But older 
products like petroleum products, 
paint and varnish, rubber goods, 
soap and sugar also felt the effect 
of increased activities and purchas- 
ing power. 


There are no chemical munition 
plants (smokeless powder, TNT, ete.) 
in the 11 Western States at this time, 
but it is evident that such develop- 
ments are definitely in prospect. Sev- 
eral existing plants produce ex- 
plosives for mining, construction and 
agricultural uses. Sodium chlorate, 
shortly to be made in Portland for 
use as weed killer, could readily be 
adapted to the manufacture of 
chlorate types of explosives. Ele- 
mental phosphorus for incendiary 
bombs could readily be made in elee- 
tric furnaces utilizing the extensive 
western deposits of phosphate rock. 
Twenty such industries that are pos- 
sible of development in the Pacific 
Northwest are given in Table I com- 
piled by the staff of the Bonneville 


Fig. 1. New defense industries and plants under construction or immediately projected for the Pacific Northwest 


Power Administration. The accom- 
panying map (Fig. 1) shows existing 
or immediately projected plants in 
this same area. 

The 11 Western States comprise 
40 pereent of the land area of the 
United States—yet, with the excep- 
tion of aireraft and shipbuilding, 
they lack definite defense industries 
to protect the Pacifie Coast and our 
Pacific possessions. 

What we have seen developing in 
the electrometallurgical industries 
of the Northwest may, in the event 
of an “all out” defense effort, prove 
to be merely the forerunners of many 
other developments related to a war- 
time economy. Furthermore, many 
of these plants, e.g., for ferro-alloys, 
earbide and heavy chemicals, once 
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established, are destined to continue 
as the nucleus for a well integrated 
peace-time economy. National de- 
fense has merely given the impetus 
to an even greater industrial develop- 
ment in the post-war epoch. 


TOWARD SELF-SUFFICIENCY 


The urge for self-sufficiency—to 
be independent of eastern sources of 
supply—is no new phenomenon in 
the 11 Western States. Difficulties, 
delays and high costs of transporta- 
tion have always been a challenge to 
the ingenuity and resourcefulness of 
an active people, surrounded by vast 
undeveloped materials and resources. 
Lately, however, new incentive has 
been given this older urge. 

As water transportation by coast- 
wise shipping has been drastically 
curtailed because of the lack of 
cargo vessels, the consumers of prod- 
ucts made in the East have been 
forced to pay the higher costs of rail 
transportation. Often this increment 
has been sufficient to encourage the 
establishment of small local enter- 
prises or of branch plants controlled 
by companies that formerly shipped 
their products into the western ter- 
ritory. Once these businesses de- 
velop, the chances are that many of 
them will continue even after the re- 
turn of normal shipping conditions. 
At least that has been the history of 
many, if not most, successful manu- 
facturing enterprises that got their 
modest start in the Far West during 
the similar situation caused by the 
first World War. 

Another factor that cannot be over- 
looked is the great western markets 
for both producer and consumer 
goods which have been developed in 
recent years. The demands of the 
petroleum industry, for example, 
soon outstripped the capacities of 
eastern suppliers of equipment and 
refining facilities. Small loeal indus- 
tries sprang up and in a few years 
had grown to dominating positions 
in their fields. The specialized require- 
ments of western agriculture had to 
be met by suppliers on the job who 
knew what was needed and how to 
apply it as well as to make it and 
sell it. The same story applies to the 
development of industries serving 
the pulp and paper mills of the 
Northwest, the lumber industries and 
the mines and metallurgical plants of 
the Mountain States. Self-sufliciency 
has long been a controlling influence. 

It will continue to be. Chemical 


manufacturers who are now serving 
western markets from eastern plants 
may well give thought to decentraliza- 
tion of their production. They may 


ship from western mines much of 
our copper, lead, zinc, mercury, tung- 
sten and molybdenum to processing 
and fabricating plants 2,000 miles 
away, only to return a fair propor- 
tion another 3,000 miles for use on 
the West Coast—or even 6,000 or 
more miles to Hawaii or the Philip- 
pines. 


be holding an umbrella over some 
small competitor who some day will 
be strong enough to hold his own! 


EFFECTS OF TRANSPORTATION 


Reference has already been made 
to the current situation in which the 
extra costs of rail over water trans- 
portation is leading to the develop- 
ment of new industries in the Far The new aluminum industry in the 
West. Many comparable situations, Northwest suffers at the moment 
however, are of long standing. We from an _ illogical transportation 


TABLE 1. PRINCIPAL NATIONAL DEFENSE INDUSTRIES REC- 


Products, primary uses in National Defense, and sources of raw materials available 
in or to Pacific Northwest 


; (1) IRON AND ALLOY STEELS 

Uses: Ordnance mfgr., shipbuilding, engine mfgr., aircraft mfgr., tool steels, ete. 
Sources: ore—Wash., Ore., Calif., B. C.: Wood for charcoal—Wash., Ore. ; Coke— 
Ore; Coal—West Washington ; Limestone—Wash., Ore. 


(2) IRON & STEEL MELTING & ROLLING' 
Uses; Ordnance mfgr., shipbuilding, engine mfgr., aircraft mfgr. Sources: Pig iron & scrap 


(3) FERRO-ALLOYS (STAINLESS STEEL) 
Uses: Alloy steels for: Shipbuilding, machine tools, ordnance mfgr., engine mfgr. 
Sources: Manganese—Mont., Wash., Ore., Idaho, Utah, Calif., Nev.; Chromium—<alif., 
Ore., Wash., Mont., Wyo., ‘Alaska ; Silica—Wash., Ore., Idaho, Wyo. 


(4) ELECTROLYTIC MANGANESE & CHROMIUM 
Uses; Emergency substitute for standard ferro-alloys. Sources: Mn & Cr same as for 
ferro-alloys above 
(5) BRASS 


Uses; Fuses, cartridge cases, fittings for ordnance & ships, instrument cases. 
Copper & zine from Wash., Idaho, Mont. 


(6) ELECTROLYTIC ZINC 


Uses: Manufacture of brass Electrogalvanizing of ships’ plates and Storage tanks. Sources: 
Zine ores & concentrates from N. Utah, Wash., Ore., S. Idaho, possibly Nev. & N. Idaho 


(7) MAGNESIUM 
Uses: In aluminum and magnesium-rich alloys for military aircraft and aircraft engine 
construction. Sources: Magnesite—Wash & B. C.2; Magnesitic dolo’mite—Wash. Ore. 
Mont. B. C.; Olivine—Wash., Ore.*; Serpentine—Ore., Calif.; Tale—Wash., Idaho., 
Ore., Calif. ; Saline lakes—W ash., Great Salt Lake (Utah) ; Pacific Ocean & Puget Sound 


(8) NITROGEN & NITRO COMPOUNDS‘: 
Uses: Explosives—Nitrocellulose (smokeless powder), picric acid, ammonium nitrate, 
TNT. Sources: Cellulose (wood pulp)—Wash., Ore.; Alcohol & ether—to be developed, 
Wash., Ore., Idaho, Mont., Utah; Sulphuric acid—mfre. to be developed from sulphur, 
pyrites; Nitric acid—ammonia, Chile nitrate, synthetic sodium nitrates; Benzene— 
Wash., Ore., Calif., Colo.; Ammonia—Calif. & local development ; Toluene—Wash., Ore., 


Colo., Calif. 

(9) EXPLOSIVES OTHER TRAN NITRO‘ 
Uses: Igniter & Primer. Sources: Potassium chlorate—Potash, N. Mex.: Sodium chlorate, 
Ore.: Salt, Calif.; Antimony a Wash., Ore., Mont.; Mercury fulminate— 
ef. below Lead sulphocyanate- ead, Wash., Ore., Mont., Idaho. Sources: Detonators. 
Sources: Mercury fulminate—Hg from Wnh., Ore.; nitric acid alcohol potential in 
Ore., Wash. ; Lead azide—Lead, Idaho, Wash., Ore., Mont.; calcium carbide, Ore. 


(10) CALCIUM CARBIDE’. * 
Usea: Oxy-acetylene welding, plastics, safety glass, rayon, explosives, solvents. Sources: 
Limestone—Wash., Ore., Idaho, Mont.; Charcoal & coke—Wash., Ore., Calif., Utah 
(11) CHLORINE & CAUSTIC’ 


Uses: War gases, purify wood pulp & cotton linters for explosives, ethylene glycol for 
cooling aircraft engines, extraction Br from sea, sanitation of camps and water sup lies. 
Caustic used to purify wood pulp & linters. Sources: Salt—Calif., Utah, Idaho, Wyo., 


N. Mex., Texas, La. 
(12) CHLORATES*‘ 


Uses: Explosives, fuses, incendiary mixtures, smokes, caps, disinfectants. Sources: Salt— 
Calif., Ore., Wash.; Potash—N. Mex., Calif. 


(13) SYNTHETIC AMMONIA‘ 
Uses: Preparation of nitric acid, ammonium nitrate, explosives, fertilizer. Sources: 
Calcium carbide—Ore.; Electrolytic hydrogen—Wash.; Synthetic ammonia from atmos- 
pheric N and water-gas hydrogen—Ore., Wash., Calif. 


(14) NITRIC ACID‘. * 


Uses: Used in preparing explosives. Sources: Calcium carbide—Ore.; Synthetic sodium 
nitrate—Hopewell, Va.; Synthetic ammonia made at site; Salt petre—Chile. Sulphuric 
acid 


Sources: 


(15) SULPHURIC ACID‘. 
Uses: Used in preparing explosives. Sources: Sulphur—Wash., Ore., Idaho, B. C., Alaska, 
Utah, Wyo.; Sulphur & sulphur dioxide—from pyrites and other ‘sulphide ores—Wash., 
Idaho, Mont., Ore., N. Calif., B. C.; Import sulphur 


(16) ALUMINUM” 
ese: Sipemet manufacture. Sources: High alumina clays, kaolins, alunite—Wash., 
Ore., Idaho 

(17) CELLULOSE PLASTICS 
Uses: Transparent cockpit covers, safety glass. wing dope, plane & instrument parts. 
Sources: Wood pulp—Wash., B. C., (Ore.) ; Cotton linters—Calif., Ariz., N. Mex.; other 
chemicals 
(18) RAYON" 
Iees: Parachutes, auto tire cord. Sources: Wood pulp—Wash., B. C., (Ore.) ; 
linters—Calif., Ariz., N. Mex.; other chemicals 


Cotton 


(19) PHOSPHATES‘ 
Uses: Fertilizer, smokes, incendiary bombs. 
Utah, Wyo. ; 


Sources: Phosphate rock—Idaho, Mont., 
Sulphuric acid—Mont., B. C. 
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situation. At present bauxite ore 
from Arkansas or British Guiana is 


to correct part of this situation has 
already been taken in the establish- 
refined to alumina in Mobile, Ala. or ment of aluminum and magnesium 
East St. Louis, Ill., shipped across fabricating plants in the Los Angeles 
the country and electrolyzed in area. 

Washington (with eryolite imported Doubtless there are many compar- 
from Greenland). Then the ingots able cases where transportation costs 
are shipped back to fabricating have added a heavy and perhaps un- 
plants in Cleveland and Detroit, only necessary burden on the backs of in- 
to be returned as alloy castings, forg- dustrial as well as domestic con- 
ings and structural shapes for use in sumers in the 11 Western States. The 
west coast airplane plants. One step answer, again, is the trend toward 


OMMENDED BY BONNEVILLE POWER ADMINISTRATION 
Plants feasible and under consideration for location in the Pacific Northwest 


(1) IRON AND ALLOY STEELS 
Labor Requirements, 


Power Men 
Required to Annual Plant Require- = ~ 
Construct Plant, Capacity, ments, Construc- Opera- F 
Months, Est. Tons Kw. tion tion Plant Cost, Estimated 
9 300,000 98,000 1,000 1,800 $18,000,000 to $30,000,000 
(2) IRON & STEEL MELTING & ROLLING 
(3) FERRO-ALLOYS (STAINLESS STEEL)” 
4-6 8,000-15,000 43,000 150 75 $1,500,000 
(4) ELECTROLYTIC MANGANESE & CHROMIUM 
Mn 6-12 3,500-17,500 4,000-22,000 75-300 50-200 $350,000 to $3,000,000 
Cr9 8,750 40,000 200 150 $2,000,000 
Cr3 30 25 $50,000 
(5) BRASS“ 
(6) ELECTROLYTIC ZINC 
9-12 36,000 16,000 300 250 $4,000,000—$5,000,000 
(7) MAGNESIUM 
12 20,000 50,000 500 250 $25,000,000 *° 
(8) NITROGEN & NITRO COMPOUNDS 
(smokeless powder) 
(8) EXPLOSIVES OTHER THAN NITRO 
(10) CALCIUM CARBIDE 
6 12,000 4,000 50 50 $125,000 
(limestone) 
12 30,000 10,000 100 100 $250,000 
(charcoal and coke) 
(11) CHLORINE & CAUSTIC 
6 7,000 (min.) 2,500 200 50 $500,000 
(12) CHLORATES* 
6 2,500 2,000 150 50 $750,000 
(13) SYNTHETIC AMMONIA 
(14) NITRIC ACID" 
(15) SULPHURIC ACID" 
(16) ALUMINUM 
(17) CELLULOSE PLASTICS" 

12 5,000 15,000 (acetate)........ 750 $5,000,000—$ 10,000,000 
(18) RAYON™ 

12 10,000 30,000 (acetate)........ 2,000 $20,000,000 
(19) PHOSPHATES 

12 100,000 60,000 


1. Alaska Junk Co., Portland, Ore., has large reserves of scrap, is negotiating for 
contract. 2. New extensive B. C. deposit of magnesite. 3, 40 sq. mi. olivine in Skagit 
& Whatcom counties Wash.; 50 million tons Cypress Island. (See Desteets 8.) 4. Listed 
because of linkage with explosives industry—including manufacture of chlorate, syn- 
thetic ammonia, nitric & sulphuric acids, phosphates & alcohol. 5. Pacific Carbide & 
Alloys producing in Portland. 6. Includes derivatives: acetylene, ammonium nitrate, 
urea, nitrocellulose, acetone, acetic acid, acetic anhydride, nitric acid, ethyl acetate, 
cellulose acetate, calcium cyanamide, ammonia, lead azide. 7. Pennsylvania Salt Mfg. 
Co., Tacoma; Hooker Electrochemical Co., Tacoma; additional markets for caustic & 
hydrogen must be sought. 8. Byproduct nitric acid may result from magnesium reduc- 
tion plant. 9%. Byproduct sulphuric acid may result from alumina plant. 10. Raw 
materials such as alunite and high aluminum content clays may be utilized by acid 
process for part of total amount indicated. Byproduct potash and sulphuric acid ma 
then be available. 11. Estimated present potential western market: textiles, 17,000 
tons/yr.; tire cord 15,000; total 32,000 tons/yr. 12. For comparable data on industrial 
alcohol, needed for smokeless powder production, see article by McIndoe, p. 111 of this 
issue. 13. Includes capacity under construction of Ohio Ferro Alloys Co., Electrometall- 
lurgical Corp. 14. Based on 109%, of U. S. Production for 1940. 15. Awaiting results of 
pilot plant work. 16. Pennsylvania Salt Mfg. Co. building plant in Portland. 17. Plant 
capacity to cover needs of explosives plant. 18. Power figures include manufacture of 
major chemicals. 


branch plants and decentralization of 
manutacturing. 

Looking to the post-war economy, 
it is of course possible that advances 
in transportation may be such as to 
offset the advantages or disadvan- 
tages of present plant locations. Isn't 
it at least conceivable that the air- 
plane will become a much more eco- 
nomical vehicle of freight transporta- 
tion, thus unifying distant parts of 
our nation? What the automobile 
and the motor truck did after the 
World War was just as revolution- 
ary. Whatever today’s great boom 
in aviation may portend for the rest 
of us, it seems certain that the West- 
ern States will continue to benefit 
from it. 


RELATIONS TO THE PACIFIC 


Empty harbors and idle docks and 
warehouses tell only too well the 
story of what has been happening 
lately to .the west coast shipping 
industry.* The practical cessation of 
imports from the Orient and greatly 
reduced coastwise shipments have 
seriously affected important sources 
of business and trade. Yet most 
Westerners regard this as a tem- 
porary situation. They foresee even 
greater activities in the future. They 
feel, more than most other sections 
of the country perhaps, that the 
problems of the Pacifie are our own 
problems—that our island possessions 
and dependencies are ours to encour- 
age, develop, and if necessary, pro- 
tect. They also look forward to the 
time when ships will not be needed to 
haul war materials to Britain or Rus- 
sia but can be available for building 
up greater world trade—looking par- 
ticularly toward South America. 
Chemical industries that depend on 
imported raw materials, e.g., vege- 
table and fish oils, are going to con- 
tinue to prosper on the West Coast. 
So will certain other industries that 
are set to supply foreign markets for 
dyes, pharmaceuticals, and similar 
products. 

So much, then, for the general 
trends that have influenced or are 
resulting from the industrialization 
of the West. Now consider some of 
the natural and man-made resources 
that afford basic foundations on 
which further chemical development 
must rest—power, mineral and agri- 
cultural resources, man-power and 
employment, educational facilities, 
equipment and machinery of produc- 
tion. These are determining factors. 


* Activities of militant labor, led by 
Harry Bridges, disastrously affected Pacific 
Coast shipping long before the present 
emergency. 
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Power the Magnet 


Sag POWER is most certainly 
the great electromagnet that has 
drawn many of our industries to the 
West. “Bonneville, Boulder and 
Grand Coulee have become national 
synonyms for cheap power in a 
region where rates have long been so 
low as to have attracted favorable 
comment even from President Roose- 
velt.” (Chem. & Met. Sept. 1938, 
p. 472.) No other section of the 
country can offer available power at 
lower prices than those prevailing 
in this region. And since the Far 
West is served mostly by hydro-elec- 
tric power, generally somewhat re- 
mote from heavy load centers, the 
territory has been honeycombed with 
a network of high tension lines (see 
Fig. 2.) that make large blocks of 
power available at almost any point 
where natural resources or other con- 
ditions dictate desirable plant loca- 
tions. Thus cheap power at tide- 
water is a reality all along the Pacific 
Coast and at places like Bonneville 
on the Columbia River, it is possible 
to combine this advantage with im- 
mediate proximity to the generating 
source. In those sections of the West 
where hydroelectric power must be 


supplemented by energy from steam 
plants, cheap fuel in the form of 
petroleum and natural gas is usually 
available in abundance. 

The fuel and hydro generated 
capacities of the larger public utility 
systems (those having an output ex- 
ceeding 100,000,000 kwh. during 
1940), are shown in Table II for the 
11 Rocky Mountain and Pacifie Coast 
States. Their relationship to the 
country as a whole is evident in Table 
IiI—both having appeared as sup- 
plements to the May 3, 1941 issue of 
Electrical World. It will be noted 
that these 28 systems with 313 plants 
have 18.1 percent of the generating 
capacity and 27.1 percent of the total 
output of comparable plants through- 
out the entire United States. Their 
239 hydro plants, however, had 53.1 
percent of the comparable capacity 
of the entire country. Their 74 fuel 
plants, on the other hand, were only 
7.1 pereent of the U.S. totals. 

What is the current power situa- 
tion in the various sections of the 
West? Following is a recent sum- 
mary prepared largely by George C. 
Tenney, editor of MeGraw-Hill’s 
Electrical West: 


Fig. 2. Electric transmission system in the Pacifc Northwest, including 1942 fiscal year 
program of the Bonneville-Grand Coulee Power Administration 
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Fig. 3. Where new western power plants 
will be built—as FPC plans it 


SOUTHERN CALIFORNIA 


Major source of power for South- 
ern California during recent years 
has been Boulder Dam where three 
giant 82,500 kw. generators are be- 
ing added to the eight already in serv- 
ice. Two will be ready this year, the 
third early in 1942. Three transmis- 
sion lines incorporating four circuits 
—three belonging to the Bureau of 
Power and Light of the City of Los 
Angeles and one to the Southern 
California Edison Co.—deliver this 
power to the Coast markets. Edison 
is building a second line to Boulder 
at the present time with completion 
schedule for late this year. 

Standby and peak capacity for 
this area will be provided from a 
number of steam plant installations. 
The Glendale Municipal System will 
begin operation of a new 2,000 kw. 
turbo-generator this year. Burbank 
is adding two 10,000 kw. units to a 
new plant. The Bureau of Power 
and Light is planning the installa- 
tion of a 65,000 kw. steam plant in 
the Harbor District. Some time 
early in 1942 the Bureau of Reclama- 
tion will complete the 90,000 kw. 
hydro plant being built at Parker 
Dam. The major part of this power 
will go to Arizona. 

The aggregate of just the 1941 
increments of these installations plus 
available capacity, according to Fed- 
eral Power Commission data, shows 
1,550,000 kw. of assured capacity, 
plus 310,000 kw. of reserves to meet 
an anticipated 1941 peak of 1,400,- 
000 kw. In light of these facts, there 
ean be no question as to the ability 
of the utilities in this region to meet 
any national defense power demands 
imposed on them. 
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NORTHERN CALIFORNIA 


Turning to Central and North- 
ern California, the Pacifie Gas and 
Electrie Co. is engaged in a construc- 
tion program that will add upwards 
of 23 percent of additional generat- 
ing capacity to its system by 1944 
and will increase its load-carrying 
ability by approximately one-third. 
The system carried a peak load in 
December of 1,125,700 kw., which 
was an increase of 65,000 kw. from 
the preceding December. In its esti- 
mate of probable load increases in 
this region due to defense industry, 
the Federal Power Commission ap- 
parently used a figure of 140,000 kw. 
as a potential annual increase. The 
normal increase during recent years 
has been something under 50,000 kw. 
The California Railroad Commis- 
sion’s estimate of possible load 
growth during the coming year is 
the normal increase plus a maximum 
of 40,000 kw. of defense industry. 
In all probability the actual increase 
will be something between the 65,000 


kw. which the load grew in 1940 and 
85,000 kw. During the last five years 
the average annual increase in kilo- 
watt-hour generation and receipts 
has been 5.7 percent. 

What is P. G. and E. doing to 
meet these load requirements? A 
$20,000,000 steam plant construction 
program is nearing completion. One 
44,000-kw. plant at Avon began op- 
erating in December and similar 
plants at Oleum and Martinez have 
been completed within the past three 
months. These plants are hooked up 
to the petroleum refining operations 
of the Tidewater, Union and Shell 
companies, respectively. They utilize 
excess refinery gases for which the 
refinery is compensated with one-half 
the current produced, plus four bil- 
lion pounds of process steam per 
year. The Oleum plant is being 
equipped with an additional 40,000- 
kw. turbo-generator and three addi- 
tional 200,000 lb. per hr. boilers 
which, when completed about two 
years from now, will double its pres- 
ent capacity. 


A 21,000-kw. hydro plant is being 
built at Dutch Flat. Provision of 
some water storage facilities on the 
Pit River will increase the peaking 
ability of plants on that stream by 
38,000 kw. Contracts have been let 
for the generating equipment for the 
Pit No. 5 hydro plant on Pit River, 
which will be completed in 1943. 
Work is being rushed on a substation 
at Piedra in the San Joaquin Val- 
ley which will double the present 
75,000-kw. interconnection with the 
Southern California Edison Com- 
pany. This tie-in, which calls for 
delivery of 150,000 kw. for a three- 
year period, will be completed to 
full capacity in January, 1942. There 
is also 10,000 kw. from a hydro plant 
to be built at Upper Narrows Dam 
on the Yuba River. 

As already noted, the second 44,- 
000-kw. steam unit at Oleum will be 
ready in July, 1943 and a 75,000-kw. 
unit at Midway in December of that 
year. This will give the P. G. and E. 
system a dry-year output capability 
of 1,775,000 kw. as of January 1, 


Section and System 


Rocky Mountain States 


The Montana Power Co 
Utah Power & Light Co 
Idaho Power Co 


Salt River Valley Water Users’ Assn 


Pacific States 


Puget Sound Power & Light Co 
The Washington Water Power Co 


Portland General Electric Co 
The California Oregon Power Co 
City of Seattle, Dept. of Lighting 


Northwestern Electric Co 
The Nevada-California Electric Corp 
Bonneville Power Administration 
San Diego Gas & Electric Co 


Inland Power & Light Co 
Mountain States Power Co 


East Bay Municipal Utility District 


Bureau of Reclamation, Boulder Dam...... 


Central Arizona Light & Power Co.............. 


Totals for section. 


Pacific Gas and Electric Co............... 
Southern California Edison Co., Ltd............. 
City of Los Angeles. Dept. of Water & Power.... 


Hetch Hetchy Pwr. & Uti. Engr. Bureau... .. 


City of Tacoma. Dept of Public Utilities. .. 


Pacific Power & Light Co.................. 


Turlock-Modesto Irrigation Districts. ....... 
PUD No 1, Cowlitz Co., Wash............. 
Merced Irrigation District................. 


51 1,532,371 164 


Table II. Generator rating and output of large public utility systems in 11 Western States. 


(From Electrical World, May 3, 1941) 


Generator Rating, Dec. 31, 1940 


Source of Energy, 1940, 
Thousands of Kw.-Hr. 


A 


- 


Fuel Burning Hydro Received 
A by 
Nameplate Nameplate Purchase 
Rating of Rating of or Inter- Total 
No. of Generators, No. of Generators, Generated, change, Input, 
Plants Kw. Plants Kw. Net Net Net 
0 0 1 704,800 3,072,604 0 3,072,604 
0 0 14 349,750 1,712,088 1,663 1,713,751 
Goaea 6 61,970 29 178,192 692,170 383,888 1,076,058 
2 612 13 105,610 717 ,997 27 ,394 745,391 
12 114,507 = 10 42,975 514,904 30,864 545,768 
1 10,000 8 70,950 168 ,004 281 ,047 449,051 
2 43 ,000 0 0 162,320 17 ,927 180, 247 


1,452,277 7,040,087 742,783 7,782,870 

mune 10 479,625 49 882,441 4,689,287 1,368,987 6,058,274 
4 399,000 24 576,020 3,590,755 63,641 3,654,396 

3 187 ,500 6 440,605 1,884,172 9,895 1,894,067 

sane 3 94,500 12 193,190 1,202,704 42,922 1,245,626 
sean 0 0 12 203,534 1,112,013 104,258 1,216,271 
3 90 ,000 7 93 , 465 546,585 296 ,372 842 , 957 

1 15,000 12 100,080 624,475 18,594 643 ,069 

1 30,000 4 219, 256 592 , 683 17 592,700 

vee 0 0 2 83,000 528 ,727 0 528 ,727 

ee 2 42,500 1 9,600 253 , 860 248 , 271 502,131 

Te 2 34,000 3 114,000 432,449 68 , 959 501 , 408 
sme 2 8,135 8 48 ,875 240 ,365 179 ,039 419,404 

webs 0 0 1 140, 400 374,176 440) 374,616 

1 99 ,000 0 0 290 , 946 35,014 325 , 960 
seve 1 10,000 10 21,967 156 ,758 165,125 321 ,883 

0 0 2 45,800 227 ,045 8,060 235,105 

16 15,111 7 6,686 59,791 154,395 214,186 

er 1 1,000 2 31,000 177 ,453 1,510 178 ,963 

dues 1 27 ,000 0 0 169,521 —4,164 165,357 

ere 0 0 1 31,250 128 ,530 0 128 ,530 

‘ipa 0 0 1 15,000 104,003 0 104,003 


3,256,169 17,386,298 


2,761,335 20,147 ,633 


Public Service Co. of Colorado_____ 
7 


Table Ill. Summary of generator rating and output of large utility systems, 1940 


(From Electrical World, May 3, 1941) Rec'd by 
Energy Purch. or Output Gen. 
-——————Number of Generating Plants and Generator Rating ———~ Generated Interchange and Purch. 


No. Cos. — All Plants———. - Fuel Plants———. ~——Hydro Plants—— (Net) Thous. Thous. Thous. 

Region or System Number Rating, Kw. Number Rating, Kw. Number Rating, Kw. Kw.-Hr. Kw.-Hr. Kw.-Hr. 
United States.........- 155 1,717 35,584,122 810 24,858 ,949 907 10,725,173 130,933,103 17,253,166 148 , 186 , 269 
New England er 18 203 2,553 ,973 47 1,743 ,337 156 810,636 8,152,190 1,870,538 10,022,728 
Middle Atlantic.... 22 296 9,576,134 128 7,742,290 168 1,833 ,844 36,016,000 2,985,272 39,001,272 
East North Central. 28 297 8,505,620 133 7,919,148 164 586 ,472 31,628,898 2,190,650 33,819,548 
West North Central 17 210 2,618,756 130 1,966,041 80 652,715 8,302,350 257,174 8,559,524 
South Atlantic .... 16 144 2,186,987 SS 1,454,313 56 732,674 7,467,495 2,603,962 10,071,457 
East South Central. Ss 76 1,881,858 51 613,413 25 1,268,445 8,172,332 2,969 ,948 11,142,280 
West South Central 18 178 1,789,888 156 1,657 ,947 19 131,941 6,767 ,453 871,504 7,638 ,957 
Mountain......... 7 98 1,682,366 23 230,089 75 1,452,277 7,040,087 742,783 7,782,870 
4,788,540 5 1,532,371 164 3,256,169 17,386,298 2,761,335 20,147 


1944 and shortly thereafter 75,000 
kw. should be available from Keswick 
and 300,000 kw. from Shasta Dam of 
the government’s Central Valley 
project. This assures the region of 
ample capacity for normal and de- 
fense loads. 


PACIFIC NORTHWEST 


In the Pacifie Northwest, the pic- 
ture is one of power in abundance 
for any defense need, thanks prin- 
cipally to the bounteousness of the 
federal treasury. Utilities of that 
area now have at their disposal two 
huge reservoirs of low-cost, tax-free 
government power. At Bonneville 
within the recent months, two addi- 
tional 54,000-kw. generators have be- 
gun production, principally for the 
purpose of supplying power to the 
Aluminum Company of America at 
Vaneouver, Wash. Two more ma- 
chines of the same size will be ready 
arly in August and December and 
the final four of the ten ultimately 
to be installed will be under construc- 
tion. The real boost to the power re- 
sourees of the Northwest will occur 
late this year and early next year 
when three 108,000-kw. generators 
will begin operating at Grand Coulee 
Dam. (August, November and Jan- 
uary, respectively.) Within the next 
seven months a total of 432,000 kw. 
of additional capacity will be made 
available in that region. In the mean- 
time, the serving utilities are ready- 
ing their transmission and distribu- 
tion facilities to permit marketing 
as much of this power as the area 
ean absorb. 


Chem. & Met., especially in its August, 
1935, and September, 1938, issues, 
has already presented an exhaustive 
survey of the abundant mineral and 
agricultural resourees of the 11 
Western States, which are of prime 
interest to the chemical process in- 
dustries. There is little necessity, 
therefore, for repetition here except 
perhaps to summarize briefly the re- 
sults of some of the raw material 


Raw Materials and Natural Resources 


UTAH-IDAHO 


In the Utah-Idaho region, the three 
major utilities in that area—Utah 
Power & Light, Idaho Power and 
Montana Power—have built a 277- 
mile transmission line interconnect- 
ing those three systems. This will 
place at the disposal of the Utah and 
Idaho companies, 35,000 kw. of the 
present excess resources of Montana 
Power and at the same time will give 
them access through interchange to 
some of the great surplus in the 
Pacifie Northwest. Montana Power 
already is tied into the Northwest 
power pool and can draw at any time 
on the Grand Coulee-Bonneville sur- 
plus. 

This quick resume of the power 
situation in the Pacifie Coast region 
has been made in an endeavor to 
emphasize two specifie points: (1) 
the long established policy of being 
prepared at all times to provide ade- 
quate electric service to their cus- 
tomers is still a primary tenet of the 
western electric utilities. (2) Any 
abnormal power demands imposed 
upon their systems by the national 
defense emergency will be met fully 
and efficiently. The electric power 
industry in the West is prepared. 


FAVORABLE RATES 


Because of favorable electrical 
characteristics, most electrochemical 
and processing industries command 
premium rate schedules. Often, too, 
their load characteristics permit 
favorable combinations of firm and 
secondary (dump) power—the latter 
representing merely the utilization 


surveys that have been made by loeal, 
state and national agencies in recent 
months, especially in connection with 
the National Defense Program. 

By way of a starting point, how- 
ever, it seems desirable to reprint 
in Table IV the location and status 
of mineral resources in the 11 West- 
ern States which was compiled for 
Chem. & Met. in September, 1938, 
largely by Ray M. Miller now a mem- 
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of flood waters that would otherwise 
be spilled over the dams. 

The rates established in 1938 by 
the Bonneville-Grand Coulee Power 
Administration, with the approval of 
the Federal Power Commission, are 
$14.50 per kw.yr. (1.65 mills per 
kw.hr. at 100 percent load factor) 
for primary power and $9.50 for see- 
ondary power at the dam-site and 
$17.50 (2 mills per kwh. at 100 per- 
cent load factor) and $11.50, re- 
spectively from any point on the ex- 
tensive transmission system of the 
region which is shown in the accom- 
panying map along with 1942 
projections. 


FUTURE DEVELOPMENTS 


The pattern of future power de- 
velopment of the Bonneville-Grand 
Coulee area is pictured in an article 
in Business Week of August 2, 
1941. This shows more than ten- 
fold inereases in installed capacity 
plans for the next four years. For 
the country as a whole, if the Fed- 
eral Power Commission has its way, 
our present generating capacity of 
about 42,000,000 kw. will be pushed 
to 50,000,000 kw. rext year and by 
1946, will reach 62,000,000 kw. Lo- 
cations and capacities of the new 
power plants which F.P.C. has 
planned for the 11 Western States 
is shown in the accompanying map 
(Fig. 3). Reference has already 
been made to the map in Fig. 1 
showing where the Pacific Northwest 
will help in national defense after 


present plants and those now pro- 
posed get into full operation. 


ber of the System Planning and 
Marketing Division of the Bonneville 
Power Administration in Portland, 
Ore. We shall want to draw heavily, 
too, on that organization’s more re- 
eent study of the availability of re- 
sources and raw materials that are 
of current interest in connection with 
national defense. 

Among the mineral resources that 
have been reviewed in prior Pacifie 
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Coast issues of Chem. & Met., per- 
haps the most important are petro- 
leum, borax, potash, clays, diatomite, 
salines, mercury, magnesite, bromine, 
iodine, and cement. Lesser attention 
has been given to abrasives and clays, 


stone and coke resources on the West 
Coast, particularly in the Pacific 
Northwest. Iron ore deposits of eon- 
siderable importance are available 
in Northeastern Washington, North- 
ern California, and British Colum- 


sources, although the limonite de- 
posits in Oregon and the magnetite 
ore bodies of Nevada, Idaho and 
Montana have been receiving atten- 
tion. In Lower California (Mexico) 
there are many deposits of iron ore, 


antimony, chromite, copper, gold, bia. Wood for charcoal production principally hematites available at 
lead, silver, zine, limestone, coal, and wood coke is available in ade- tidewater. If the copper ores of the 
manganese and molybdenum. Atten- quate amounts in Washington and Kasaan Peninsula in Alaska were 


tion has been called to the fuel situa- 
tion, particularly as regards petro- 
leum and natural gas in California, 
coal in Washington and Oregon, and 
the vast amount of byproduct fuel 
from the lumber industry of the Pa- 
cific Northwest. Agricultural re- 
sources include in addition to the 
sugar beet crop, cereals, etc., the cull 
fruits and wastes that are available 
from the California fruit industry. 


Oregon as sawmill waste. Petroleum 
coke is available from a number of 
petroleum refining operations and in 
Portland from the gas operations of 
the Portland Gas & Coke Co. Cok- 
ing coal, available in Western Wash- 
ington, has not been developed 
sufficiently to warrant immediate use. 
Limestone is available both in Ore- 
gon and Washington as well as in 
the San Juan Islands in the Puget 


thoroughly developed, considerable 
byproduct magnetite might be sepa- 
rated from the copper sulphides. 

A byproduct oven recently estab- 
lished in British Columbia utilizes 
coking coals available in the Crows 
Nest and Elk River fields of that 
provinee. Centers of waste wood 
supply available for charcoal manu- 
facture are: (1) Lower Columbia 
River near Portland; (2) Puget 


mos s Sound and on Dall Island in Sound near Tacoma; and (3) Wil- 
AND STEEL Alaska. Serap iron and steel would lamette River near Salem, Ore. 


Although there are seven open- 
hearth steel plants and one blast fur- 
nace plant on the Pacifie Coast, the 
present capacity for the production 
of iron and steel is not sufficient to 
meet local demands. This deficieney 
must be made up in overland and 
inter-coastal shipments from iron and 
steel producing centers elsewhere in 
the nation. Hence a great deal of 
attention has been given to the pos- 
sible development of iron ore, lime- 


be available in a considerable quan- 
tity on the Pacific Coast, especially 
now that foreign exports are shut off. 

Western iron ores are mainly 
magnetites containing 60 to 80 per- 
cent of iron. Some are very low in 
phosphorus and sulphur and are 
available in sufficiently large deposits 
to warrant the possibility of commer- 
cial development. Northern Wash- 
ington, British Columbia and South- 
ern California are the most likely 


The Northwestern States are well 
supplied with limestone of high pur- 
ity suitable not only for fluxing pur- 
poses but also for lime and calcium 
carbide manufacture. The four 
principal areas accessible to the Co- 
lumbia River power projects and 
Puget Sound are (1) Southwestern 
Oregon; (2) Northeastern Oregon; 
(3) Northeastern Washington; (4) 
Northwestern Washington. There are 
many other sources where both high- 


Pacific Coast sources, raw materials and chemicals for rayon and plastics production 
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New Cali- Wash- Colo- 

Mineral Mexico fornia ington rado ing tana Nevada Arizona Oregon Idaho Utah 
Antimony.......... x xx x | ieee x XXX x x XXXX XXX 
Arsenic. . x XxX , XXXXX X xX x 
Clays.... XXXX XXXXX XXX XxX XxXxXxX xxxX pee 
x x x xX x x x 
Gold XXXX XXX XXXXX XXXXX XXXX XXXXX XXXXX XXX 
XXXX XXX xxxX x xx xX xX XXXX 
Chews wie XxX XXXXX X XXXXX XXXX XXXX x XXXXX XXXXX 
Limestone........ XxX XXX XXXX XXXX xx XXXX x XxXxXX 
Manganese xxxX xX x x XXxXxX xx xx xx xx XX 
Mica XXX x XXX XxX XXX XX x 
Molybdenum XxX XX XXXXX XxX xX XXX x x XX 
Silver Lscdueawe XXX XXXXX XXX XXX XXXX XXX XXXXX XXX XxX XXXXX XXXX 
XXXX xX x XXX XX XXX 


x XXX XxX x x x xX x 
Cement Rock....... XX XXX XXX XXXX XxX XXXX xx XXXX XXX XXX 
x XXX XXX XXX x xXxX XxX XXXX 


KEY: X, present but extent unknown; XX, some past production but not now operating or with undeveloped possibilities; XXX, producing or under- 
going development; XXXX, fairly well developed industry; XXXXX, well developed. 

* This chart has been prepared from information available in a large number of private and governmental reports, private communications, etc., with 
the aid of R. M. Miller formerly of Industrial West, Inc., and now with Bonneville Power Administration. 


pal source of the United States sup- 
ply of molybdenum is in Colorado 


grade and low-grade stone are avail- nadium and nickel. The Northwest 


able in Idaho, British Columbia and 
Southeastern Alaska. 


FERRO-ALLOYS 


Of more immediate importance to 
the National Defense, particularly to 
ordnance manufacture, to shipbuild- 
ing, to aircraft construction inelud- 
ing engines, and to the equipment 
requirement of the chemical process 
industries, is the production of high- 
grade iron and alloy steels. Since 
these materials are most often prod- 
ucts of the electric furnace, there is 
additional reason for their produc- 
tion in the West. 

Ferro-manganese, ferro-silicon and 
ferro-chromium are the three most 
important ferro-alloys required for 
high-grade steel production. The 
ores for all of these alloys are pres- 
ent in or accessible to the Pacific 
Northwest. Other important ferro- 
alloying metals also present in the 
11 Western States are molybdenum 
and tungsten, as well as some va- 


eannot be said to have adequate re- 
serves of manganese but deposits do 
occur in unknown amounts in Wash- 
ington, Oregon, California, Nevada, 
Utah and Montana. In general, 
these are low-grade ores unsuited for 
the present ferro-manganese produc- 
tion methods. Important work is 
being done by the Bureau of Mines 
and other agencies to develop these 
potentialities. 

Chromite deposits are located in 
five western states, namely: Cali- 
fornia, Oregon, Washington, Mon- 
tana and Wyoming. They occur to 
a minor extent as high-grade ores, 
but largely as low-grade, requiring 
considerable mechanical concentra- 
tion as well as selective mining. At- 
tention has also been given to the 
possibilities of developing large 
known chromite resources in the 
Philippine Islands and in Alaska. 

Molybdenum occurs in the North- 
west in Washington, Oregon, Idaho 
and Montana. However, the princi- 
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at the great Climax mine of the Cli- 
max Molybdenum Co., which is now 
supplying nearly 80 percent of the 
entire world’s production. 

Although the United States has 
been heavily dependent upon foreign 
sources of tungsten, chiefly China, 
the Western States have lately dem- 
onstrated their capability of produc- 
ing a large proportion of the 
requirements of this country. The 
principal sources of tungsten in the 
United States are Nevada, Cali- 
fornia, Colorado and Washington, 
while Arizona and Idaho are also 
reporting some production. 

The United States normally pro- 
duces about half of its consumption 
of vanadium, importing the balance 
from Peru. Present U. S. produe- 
tion comes from Colorado, Arizona, 
Nevada and Utah. No occurrences 
are reported in the Pacifie North- 
west, but Idaho, Utah, Wyoming and 
Montana phosphate beds are known 
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to contain vanadium in small per- 
centages and some production is 
being obtained as a byproduct of 
fertilizer manufacture where these 
ores are utilized commercially. 


MAGNESIUM’S RAW MATERIALS 


Brines, sea water and magnesite, 
which are the present sources of 
magnesium metal in the United 
States and foreign countries, are all 
available in abundance in the 11 
Western States. 

The saline deposits underlying 
several lakes in Okanogan County, 
Wash., have been mined commer- 
cially for magnesium sulphate. The 
waters of Great Salt Lake, Utah, 
contain significant quantities of mag- 
nesium salts, chiefly magnesium 
chloride. According to the late F. W. 
Clarke, of the U. 8S. Geological Sur- 
vey, the waters of the lake analyze 
24 percent of solids of which 2.5 per- 
eent is magnesium. Consequently, 
Mr. Miller and his associates have 
calculated that every 50,000 gal. of 
Great Salt Lake water contain 1 ton 
of magnesium metal or 3.92 tons of 
magnesium chloride. More recent 
analyses show even greater con- 
centrations. 

Sea water has long been the direct 
source of magnesium derivatives at 
the plant of the Marine Magnesium 
Products Co., Ltd., on South San 
Francisco Bay, and indirectly has 
furnished the raw material for the 
sea water bitterns used by the West- 
vaco Chlorine Products Corp., in its 
operations at Newark, Calif. 

The newer electrothermal reduction 


CHEMICAL and process 
industries draw their techni- 
cally trained personnel largely from 
16 colleges and universities giving 
courses in chemical engineering and 
from 7 additional colleges giving 
courses with major in chemistry. In 
an article in a recent issue of the 
Journal of Engineering Education 
(Dee. 1940, pp. 264 ff.) were pub- 
lished some statistics which may be 
used to evaluate the potential sup- 
ply of technically trained men in 
this area and in the United States 
as a whole. 

Statisties for the United States as 
a whole have been abridged to give 
the summary shown in Table V and 
the data for the Western States 
appear in Tables VI and VII. 

It will be noted that of the classi- 
fied engineering curricula, mechani- 
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processes for magnesium production 
serve to re-emphasize the importance 
of magnesite and brucite deposits. 
In Washington, near Chewallah in 
Stevens County, crystalline mag- 
nesite associated with dolomite is 
found in a widely spaced chain of 
deposits. Within a range of 20 
miles the mineral occurs at ten places 
and other deposits are indicated. 
Analysis of the higher grades range 
from 40.9 to 47.2 percent of mag- 
nesia, up to 7.14 percent silica, up 
to 1.15 pereent iron oxide, and up 
to 6.88 percent of lime. To date 
these materials have been developed 
primarily for the production of mag- 
nesite refractories. 

In California, magnesite is known 
in 22 counties in the central part of 
the state. Commercial shipments 
have been made from many scat- 
tered localities over a long period of 
years and substantial reserves are 
known to exist, although recent fig- 
ures are not available on totals or on 
individual properties. 

Brucite which is the natural hy- 
drate of magnesia, exists near Lun- 
ing in Nevada in large volumes and 
of great purity. It is mined by the 
Basic Ore, Ine., a subsidiary of 
Basie Dolomite, Inc., of Cleveland, 
Ohio, and will be utilized in the fu- 
ture production of magnesium metal 
in a great program projected by the 
government in cooperation with this 
organization. It is also one of the 
important sources to be utilized in 
the Permanente development by the 
Kaiser interests in California. 


Franke (See Chem. & Met., March 


eal, chemical, electrical and civil engi- 
neering lead in number of students 
in the order named, with mechanical 
engineering almost doubling 
nearest competitor. In graduate en- 
rollment, electrical, chemical and me- 
chanical are nearly equal, but are 
arranged in this order, each repre- 
senting about 20 percent of the total 


1941, p. 75-7) estimates the brucite 
reserves near Luning at 3,350,000 
tons. Pure brucite (Mg(OH),.) con- 
tains 41.6 percent magnesium, so it 
is conceivable that this large body of 
ore alone could yield many thousands 
of tons of the pure metal. 

MelIndoe of the Bonneville Power 
Administration (see Chemical In- 
dustries, August 1941, pp. 162 to 
170) also ealls attention to olivine, 
the natural magnesium silicate of 
which large potential resources have 
recently been explored in the Twin 
Sisters Mountains, Whatcom and 
Skagit Counties in Washington. A 
second deposit oceurring on Cypress 
Island in Puget Sound, is said to be 
of excellent refractory grade and 
readily accessible by water barge 
transportation. Pure olivine (dun- 
ite) contains 47 percent of magnesia, 
41 percent of silica, 10 percent of 
iron oxide, and small amounts of 
alumina and chromite. 

The tremendous tonnage of these 
magnesium materials would seem to 
put the West into a premier posi- 
tion for further development of the 
magnesium industry, particularly 
when considered in connection with 
the phenomenal power resources, the 
proximity to large-scale aluminum 
production and, finally, the great and 
growing market in West Coast air- 
plane manufacture. It has been 
estimated that an average attack 
bomber, including the engine, con- 
tains 800 lb. of magnesium in al- 
loys, 13,000 lb. of aluminum, 550 Ib. 
of stainless steel, and 4,000 lb. of 
alloy steels. 


enrollment in graduate schools. 
Chemical engineering leads with al- 
most double the number of Ph.D. 
candidates who received their degrees 
in the collegiate year 1939-1940, ac- 
cording to this same article. 

What figures are available for the 
institutions of higher education in 
the 11 Western States give the in- 


Table V. Engineering Enrollments in U. S. During Collegiate Year 1940-1941 


(From Journal of Engineering Education 
December 1940, p. 204) 


Engineering Fresh- Sopho- 

Course man more Junior 
Aeronautical ... 1,150 1,009 750 
Agricultural ... 271 189 212 
Architectural .. 310 313 239 
Ceramics ...... 199 172 151 
Chemical ...... 4,002 4,309 8,528 
er 2,499 2,794 2,575 
Electrical ..... 3,185 4,035 8,477 
Industrial ..... 320 692 632 
Mechanical .... 7,185 7,370 6,007 
Metallurgical .. 885 537 603 
578 534 595 
Unclass. Miscel.. 13,666 2,722 1,659 


Other 

Incl. 

Night 
Senior Fifth School Total 
528 rel 215 3,723 
187 4 1 864 
234 15 8 1,119 
171 37 730 
2,784 222 1,332 16,177 
2,226 124 934 11,152 
2,913 161 1,734 15,505 
590 62 146 2,442 
4,532 286 3,229 28,609 
497 3 251 2,276 
547 11 29 2,294 
1,433 83 6,164 25,727 


33,250 24,676 


20, 


428 


16,642 1,042 14,080 110,618 
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Table VI. 


Enrollment in Engineering Courses in Eleven Western States 


Fresh- Sopho- Grad- Degrees 
School man more Junior Senior uate Other Totals 1939-40 

Univ. of Cal... 334 633 531 1,876 302 
Univ. of So. Cal..... 69 82 102 88 - 415 756 66 
Calif. Inst. Tech..... 160 87 126 101 48 oe 522 131 
Colo. State Col...... 108 78 60 48 204 45 
Colo. Sch. Mines. . 207 224 185 157 “a a 773 147 
Univ. of Colo....... 310 209 188 160 os ee S67 148 
Univ. of Idaho...... 166 101 a6 409 67 
Montana St. Coll... 186 140 74 73 475 75 
Mont. Sch. of Mines. S6 8S 62 54 ba ds 200 
Univ. of Nevada.... 63 61 40 221 
Univ. of N. Mex... 111 72 38 30 a a 251 19 
N. Mex. A. & M..... 71 32 39 40 br ae 182 19 
Oregon St. Coll...... 376 252 202 131 119 
Santa Clara Univ... 32 22 20 82 9 
Stanford Univ....... 110 100 94 113 = va 417 74 
Utah Agri. Coll...... 67 60 46 39 ‘a 212 
156 182 108 69 os 515 
Univ. of Wash...... 689 208 273 276 oa a 1,444 176 
cw 215 149 126 139 629 sv 
Univ. of Wyoming... 125 103 67 62 2 359 38 
Univ. of Denver..... 71 39 22 20 152 21 
Univ. of Arizona.... 119 105 o4 58 7 883 45 
Gonzaga Univ....... 71 45 22 14 152 2 

Total..........3,938 2.773 2,724 2,307 48 432 12,222 1,578 


Table VII. Graduate Engineering Enrollment, 1940-41, in Eleven Western States 


School 


University of California ‘ ‘ 
University of Southern California... . 
Colorado School of Mines.............. 

University of Idaho.............. 
Montana School of Mines............... 
Montana State 
Stanford University... 
Utah Agricultural College ............. 
Washington State College............... 
University of Washington.......... ene 
University of 


Tetal United Btates. .. 


Masters 1939—40 Ph.D 1939—40 
Total Degrees Total legrees 
8 3 
103 57 26 10 
113 37 ae 2 

25 10 
14 7 
14 
16 10 
2 1 
12 1 
96 28 
2 0 
5 4 
3 0 
22 14 
1 0 
483 195 26 12 
4,582 1,318 625 108 


formation shown in Table VI and 
the graduate engineering enrollment 
in Table VII. It will be noted that 
the University of California leads 
in the undergraduate engineering en- 


RACTICALLY ALL of the various 

types of equipment used in the 
chemical process industries of the 
West are manufactured in that terri- 
tory. Included are pumps, filters, 
flotation equipment, evaporators, 
dryers, dust collectors and classifiers, 
fans, heat exchangers, cooling tow- 
ers, distillation equipment, convey- 
ors, ete. 

In a number of lines, western man- 
ufacturers have moved into a domi- 
nating position throughout the 
United States. As pointed out prev- 
iously, this has been largely due to 
the fact that the requirements for 
such important western industries as 
mining and metallurgical production, 
petroleum refining, canning and pre- 
serving of food products, were such 
that comparable developments fol- 
lowed among the manufacturers that 
supplied necessary equipment and 
accessories. As these developments 


Equipment Resources 


rollment, the University of Washing- 
ton is second, and Oregon State Col- 
lege is third. California Institute of 
Technology granted more graduate 
degrees than any other Western in- 


proceeded, often independent of 
practice and technique of eastern 
manufacturers, a certain number 
naturally grew in importance and in- 
fluence until they were soon serving 
a national market. 

It is not at all unusual to find 
headquarters on the Coast for im- 
portant equipment companies that 
serve eastern markets directly or 
through branch plants in the Mid- 
dlewest and Middle Atlantic States. 
Thus we have almost the reverse of 
what has happened to their customer- 
industries. 

In addition to the manufacture of 
standard types and sizes of equip- 
ment, a number of fabricators have 
the necessary staffs and facilities for 
engineering, designing and manufac- 
turing the special types of equipment 
so frequently required in the chemi- 
eal process industries. Many manu- 
facturers of standard sizes and types 
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stitution in 1939-40, closely followed 
by the University of California and 
Stanford University. 

Although in general the western 
schools listed in these tabulations do 
not offer as large a variety of engi- 
neering courses as may be the case 
with eastern institutions, the stand- 
ards are high and the training is 
believed to be quite adequate to serve 
existing needs. Curricula accredited 
by the Engineers’ Council for Pro- 
fessional Development are available 
in most instances, although only 
three of the schools have to date 
been accredited in chemical engi- 
neering. 

No reliable figures are available on 
the total number of chemists and 
chemical engineers in the 11 Western 
States. Table VIII is a tabulation of 
the membership in the American 
Chemical Society and in the Ameri- 
can Institute of Chemical Engineers 
in this area as revealed by the so- 
ciety directories for 1940. 


Table VIII. Chemical and Chemical 
Engineering Society Membership 


A.C.S. A.LCh.E. 

State Members Members 
23 
1,358 80 
22 12 
27 1 
43 5 
18 2 
New Mexico........ 28 1 
98 5 
Washington ....... 172 17 
20 1 
1,956 125 


of equipment are especially desir- 
ous of handling the so-called “custom 
jobs.” Production of ferro-alloys 
and high-grade electric furnace steel, 
a relatively new industry in the 
West, will doubtless increase equip- 
ment manufacturing facilities. 

Makers of process equipment, on 
the whole, are anxious to keep their 
business as diversified as possible. 
During normal times, when raw ma- 
terials are obtainable, chemical man- 
ufacturers will find that practically 
any kind of process equipment can 
be produced or is readily available 
in the 11 Western States. 

The balance of this report is con- 
cerned with travelers’ notes and per- 
sonal impressions of some of the 
more important developments in the 
chemical process industries of the 
West which have occurred since the 
last Chem. & Met. Regional Report 
in September 1938. 
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Travelers’ Notes and Impressions / 


CALIFORNIA 


DURING EACH of the first five 
months of 1941, about 10,000 new 
employees went on the industrial 
payrolls of the Los Angeles area. 
The meteoric rise of aircraft manu- 
facture is bringing with it many 
related developments, such as 
the new fabricating plants for 
aluminum and magnesium alloys, 
molding plants for plasties, new or 
expanded facilities for paint and 
varnish, compressed gases, carbon 
products, foods, drugs and pharma- 
ceutical preparations. Curtailment 
of ocean and coast-wise shipments of 
chemicals from eastern producers has 
created an opportunity for increased 
production in the local plants. 


OPM’s tentative selection of the 
Los Angeles-Boulder Dam area as 
a site for the 70,000,000 Ib. aluminum 
plant which the Bohn Aluminum & 
Brass Co. is to build and operate for 
the Defense Plant Corporation, 
serves to emphasize the availability 
of adequate power at reasonable 
rates from either hydro- or fuel- 
generated sources. 


Up in the area around San Fran- 
cisco Bay, the attention that has been 
given to the Hansgirg process (see 
pp. 91 to 94 of this issue) and Henry 
Kaiser’s new magnesium plant at 
Permanente, has tended to over- 
shadow important and related de- 
velopments by Westvaco Chlorine 
Produets Corp. at Newark and the 
Marine Magnesium Products Corp. 
of South San Franciseo. Since we 
visited the former plant in 1938, a 
third magnesia kiln has been added. 
It operates on ore obtained from a 
Nevada property jointly owned by 
Westvaco and Permanente. The for- 
mer also operates a kiln in the 
Permanente plant inclosure for pro- 
dueing magnesia values for its own 
use and for the future supply of the 
Permanente magnesium metal plant. 
At its Patterson, Calif., plant, West- 
vaco uses Nevada ore for making 
high grade refractories. 


A lot of interest is being shown in 
the use of magnesia or magnesium 
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carbonate to replace lime or lime- 
stone in sulphite pulp plants in the 
Pacifie Northwest. Clarke of Ma- 
rine was one of the pioneers in this 
development. His company, which 
was the first to make magnesia di- 
rectly from sea water, has recently 
developed several ingenious processes 
for its direct reduction to metal 
using calcium carbide as the redue- 
ing agent. 


At Pittsburg, Calif., Dow’s Great 
Western Division is proudest of its 
new chlorination plant that went into 
operation April 24th of this year. 
It is the culmination of eight years 
of experimental work on the chlori- 
nation of natural gas. The first plant 
made principally carbon tetrachlo- 
ride with incidental production of 
methylene chloride, chloroform, and 
hexachlorethane. Changing demands 
have since made it necessary to shift 
primary emphasis to the lower chlor- 
inated compounds, such as methyl 
chloride. Auxiliary units have 
been added to take care of additional 
requirements for hexachlorethane 
and perchlorethylene. The greatly 
increased production of byproduct 
hydrochloric acid must find addi- 
tional West Coast markets or new 
applications in the Great Western 
plants. That’s how chemical indus- 
tries grow, isn’t it? 


R. E. Fisher of Pacific Gas & 
Electric Co. in San Franciseo, had 
some good ideas for the future de- 
velopment of the Bay area. He fore- 
sees greater chemical as well as fuel 
utilization for the byproducts of the 
petroleum refineries and from natural 
gas. He cites Hereules Powder Co.’s 
new synthetic ammonia plant as a de- 
sirable type of West Coast develop- 
ment. Lists electrolytic zine (with 


sulphurie acid as a byproduct) mag- 
nesium, ferro-alloys, caleium carbide 
and plasties as projects under nego- 
tiation and study. 


OREGON 


PORTLAND, unless we miss our 
guess, is shortly to become the chemi- 
eal and metallurgical capital of the 
West—certainly of the Pacifie North- 
west. Within a matter of months, 
one after another of the larger com- 
panies in these fields have purchased 
sites and announced plans for new 
plants that are completely changing 
Portland’s economy from an agri- 
cultural and lumbering community 
into a thriving industrial center. 

All this has followed what for 
years was know as “Dodson’s 
dream”—the vision of the veteran 
head of Portland’s Chamber of Com- 
meree who fought so long and hard 
for “cheap power at tidewater.” 
That dream was realized with the 
completion of Bonneville Dam and 
the practical harnessing of the great 
“River of the West.” * 


Much eredit is justly due to the 
Bonneville Power Administration 
for its thorough studies and promo- 
tional work with industries. But 
the private utilities have taken the 
lead in bringing new year-around 
payrolls to the Portland Metropoli- 
tan area and the Columbia River 
Basin. 

Here are some of the results of 
this new aggressiveness by the citi- 
zens of Portland: 


New Chemical and Metallurgical Plants 
in Portland Area and Approximate 
Investments Involved 
Aluminum Co. of America. $18,000,000 
Reynolds Metals Co....... 10,000,000 


Projected Magnesium plant 1,500,000 
Pennsylvania Salt Mfg. Co. 800,000 


Portland Gas & Coke Co... 1,500,000 
Electro Metallurgical Corp. 2,000,000 
Pacific Carbide & Alloys Co. 1,000,000 
Stauffer Chemical Co...... 100,000 
General Chemical Co...... 75,000 
Zenith Powder Co......... 25,000 
OPM Aluminum plant 

(Alcoa operated)........ 7,500,000 

$42,500,000 


Several additional plants for elec- 
trolytie zine, ferro-silicon, ferro- 
chromium and lead are under con- 
sideration but no announcements 
have yet been made. 

According to H. W. Derry, man- 
ager of the new industries depart- 
ment of the Pacific Power & Light 


*Incidentally that’s the title of a 
glamorous 50-page book by Robert Ormond 
Case, nationally known author, which has 
been widely circulated in recent months 
by H. W. (“Bill”) Derry, manager of 
Pacific Power & Light Co.’s new indus- 
tries department in Portland. 
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Co., five nationally known firms are 
making estimates and plans to build 
and operate a large magnesium plant 
in the Portland area which will cost 
about $1,500,000. 

Before its new sodium chlorate 
plant at Portland was half com- 
pleted, Pennsylvania Salt Mfg. Co. 
announced plans for doubling its 
capacity. Operations are scheduled 
to start this Fall. 

Portland Gas & Coke Co. will add 
6,000,000 cu.ft. to its daily gas 
capacity in its new $1,500,000 addi- 
tion to its chemical and gas manu- 
facturing plant (see article this 
issue pp. 100 to 105). This will in- 
crease its output of valuable by- 
products, yielding in addition to 
petroleum coke of the type used in 
aluminum production, benzol for 
motor fuel, toluol, xylol and naph- 
thas for solvents and chemical uses, 
and the olefine hydrocarbons that 
may well form the basis for new or- 
ganic chemical industries. 

Electro-Metallurgical Co., unit of 
Union Carbide and Carbon Corp., 
plans to place three electric fur- 
naces in operation by January 1 in 
its $2,000,000 plant just now getting 
under construction. Production will 
inelude ferro-silicon, ferro-chrome, 
ferro-alloys, carbide and other elec- 
tric furnace products using, in 
certain instances, raw materials 
shipped from the Philippines and 
Alaska. 

Pacifie Carbide & Alloys Co. plans 
to double the size and capacity of 
its Portland plant which has been in 
operation for a year with main pro- 
duction concentrated on acetylene 
and ecaleium carbide. Stauffer Chemi- 
eal Co. already has plans for expan- 
sion, although ground has just been 
broken for its new plant in the 
Portland area. The company will 
produce aluminum sulphate or 
paper-maker’s alum for the paper 
mills in the Pacifie Northwest and 
for use in water purification. Alu- 
minum sulphate will also be the 
principal product of the General 
Chemical Co.’s new plant now build- 
ing in Vancouver, across the Colum- 
bia River a short distance from 
Portland. 


Plywood is an industry of growing 
importance in the Portland area and 
one in which chemicals are playing a 
more important part. During the 
past two years five new plywood 
plants, representing an investment 
of more than $4,000,000, have been 
located in the Willamette Valley—all 
within 120 miles of Portland. The 
plywood industry is on the move to 


areas where “peeler” logs are avail- 
able and they have been found in 
great quantities on the Western 
slopes of the Cascade Range which 
forms the eastern border of the 
Willamette Valley and in the Coast 
Range which forms its western 
border. 


Oregon is not ordinarily regarded 
as a mining state yet in 1940 it pro- 
dueed about $4,000,000 in gold and 
#1,600,000 in mereury. The largest 
mereury operation in the United 
States is said to be the Bonanza 
mine near Sutherlin, which produces 
500 flasks a month. Horse Heaven 
Mine of the Sun Oil Co. in the 
Ochoco forest is producing 165 to 
175 flasks a month. Increased pro- 
duction of diatomaceous earth in the 
new mine and plant at Terrebonne 
is described on pp. 114 to 115 of 
this issue. 


Chemurgy has made its start and 
has a big opportunity in Oregon. 
Soybean oil, potato starch, flax for 
linen and oil, sugar beets, casein and 
whey, fish oils and byproducts, bo- 
tanieal drugs—these are a few ma- 
terials already being produced or are 
projected for the near future. Thus 
the better balance between farm and 
factory is certain to follow the flow 
of chemical industry into this rich 
and inviting territory. 


WASHINGTON 


BONNEVILLE and the utility folks 
in Portland very generously annexed 
much of Southern Washington in 
their new chemical and metallurgical 
domain. But one should not lose 
sight of the fact that Aleo’s $18,- 
000,000 and Reynolds’ $10,000,000 
were spent at Vancouver, Wash., and 
Longview, Wash., respectively. The 
latter city has long been a thriving 
center for the pulp and paper in- 
dustries—especially the large plants 
of Longview Fiber and Weyerhauser 
Timber (see Chem. @ Met., Aug. 
1941, pp. 106-9). Plywood is an- 
other important industry of South- 
ern Washington. 


With Grand Coulee now coming 
into the power picture in a big way 
(see pp. 80 to 81), we may well ex- 
pect to see many of the new defense 
industries develop in its immediate 
vicinity. In fact, an allotment of 
100,000 kw. to be delivered over the 
federal transmission system to Spo- 
kane provides 65,000 kw. of Colum- 
bia River power for a 60,000,000 lb. 
aluminum reduction plant and 35,000 
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kw. for a 24,000,000 lb. magnesium 
plant. Presumably the latter plant 
will be operated by the Henry J. 
Kaiser interests, utilizing the mag- 
nesite and brucite deposits near 
Valley, Wash., to be reduced by 
either the Hansgirg process as at 
Permanente, Calif., or the Doerner 
process developed in pilot plant 
stage by the Bureau of Mines at the 
State College of Washington at 
Pullman, Wash. 


Doerner’s process differs from 
Hansgirg’s principally in the use of 
a spray of cold oil instead of the 
large volumes of natural gas or hy- 
drogen required for chilling the fur- 
nace gases of magnesium vapor, 
earbon monoxide, ete. This substi- 
tution avoids the cost of purifying 
the hydrogen (as in the original 
Hansgirg process), and is said to 
reduce the explosion hazard because 
it applies a protective coating of 
oil over the highly pyrophorie dust 
particles condensed from the furnace 
gases. In the pilot plant at Pull- 
man the investigators claim to have 
obtained a conversion of about 75 
percent of magnesia to metal with a 
power consumption of 7.8 kwh. per 
lb. of metal. Presumably this ae- 
counts only for the first reduction 
and one must add at least 3 kwh. for 
power used in the final distillation. 
A description of the State College of 
Washington process will be found in 
the report of A. E. Drucker and 
H. A. Doerner published by the Bu- 
reau of Mines in Information Cir- 
cular No. 20, May 1940, and in other 
reports available at Pullman. 


Some 32,500 kw. of Columbia 
River power has also been alloted 
for another 30,000,000 lb. aluminum 
plant at Tacoma which presumably 
will be operated by interests as- 
sociated with Franklin W. Olin, pres- 
ident of the Western Cartridge Co. 
of East Alton, Il. 

Electrochemical and electro-metal- 
lurgical industries are not new to 
Tacoma. The Hooker Electrochemi- 
eal Co. and the Pennsylvania Salt 
Mfg. Co. have long operated im- 
portant plants there for the produc- 
tion of chlorine and _ electrolytic 
caustic soda. The byproduct hydro- 
gen is used for synthetic muriatic 
acid and for hydrogenation of oils. 
Recently Penn Salt has become an 
important producer of sodium ar- 
senite for use as weed killer. This 
Fall it will also have available sod- 
ium chlorate from its Portland plant 
which is similarly used. Ohio Ferro- 
Alloys is a new Penn Salt neighbor, 
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strategically located to contribute to 
the growing equipment industry of 
the Northwest. 


Pat Hetherton, executive officer of 
the Washington State Planning 
Council in Olympia, has introduced 
an interesting innovation in the in- 
dustrial programming in which he 
is engaged. He has set up a special 
committee of industrialists and scien- 
tifie leaders who look over various 
inventions and suggested projects 
with a view to determining whether 
they shall be subjected to research 
and how they should be developed. 
An appropriation of $150,000 has 
made it possible to organize a care- 
ful and thorough-going analysis of 
raw materials and resources of this 
State. One excellent volume is al- 
ready available. 


Interesting but extremely “hush- 
hush” is the new plant in Seattle’s 
outskirts of the Carlisle Lumber Co. 
Here production is getting under 
way on gas-mask carbon and “whet- 
lerite” for which the Chemical War- 
fare Service announced a sizeable 
contract earlier this year. 


NEVADA 


MAGNESITE and brucite from Ne- 
vada figure prominently in several 
of the magnesium metal operations 
now getting under way in the Far 
West. By all odds, the largest of 
these is the three-plant project for 
which the Defense Plant Corporation 
has pledged $63,000,000 to cover cost 
of construction and operation of 
112,000,000 lb. of capacity by Basic 
Refractories, Ine., of Cleveland, 
Ohio. This company has been an 
important producer and user of delo- 
mite, magnesite and brucite with 
large holdings in the deposits north 
of Tonopah. 

It is expected that the main plant 
will be located near Las Vegas since 
the primary source of its power will 
be Boulder Dam. The other plants 
will be at Mead and at Gabbs, Ne- 
vada, in the vicinity of the deposits 
of raw materials. It is reported 
that Basie Magnesium, Inc., will use 
the anhydrous magnesium chloride 
process employed by Magnesium 
Electron, Ltd. (see Chem. & Met., 
Jan. 1941, pp. 78-81). This will re- 
quire auxiliary chlorine and electro- 
lytie eells will be installed in con- 
nection with one of the plants. 


During the World War, Nevada 
Was an important manganese pro- 
ducer and in recent months practi- 
cally all of the older mines have 
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been re-opened. Considerable  in- 
terest attaches, therefore, to the 
$500,000 plant which the government 
is building at Bolder City to in- 
vestigate the commercial possibilities 
in the Bureau of Mines electrolytic 
processes for recovery of metallic 
manganese from low-grade ores. 


Nevada has long been supplying 
brucite for the basie furnace linings 
used in the steel industry. It is 
reported that as much as 200 tons a 
day have been shipped by Basic 
Ores, Inc., to its refractories plant 
near Cleveland, Ohio. Westvaco is 
said to be shipping 50 tons a day to 
its plant at Newark, Calif. Not as 
well known, however, is the fact 
that Nevada has been a steady ship- 
per of gypsum’ for plaster and ce- 
ment, as well as clays and other 
non-metallic minerals. 


ARIZONA and NEW MEXICO 


COPPER, gold and silver, lead and 
zine—in that order of importance— 
are Arizona’s chief contributions to 
metal production. Tungsten and 
molybdenum are associated with 
some of her copper ores while lead 
and zine vanadates are developing 
as sources for vanadium. Chrysotile 
asbestos, according to Director Chap- 
man of the Arizona Bureau of 
Mines, is proving a superior product 
for electrical insulation. Fluorspar, 
feldspar, bleaching clays, diatomite 
and other non-metallies, are of grow- 
ing importance. 


In New Mexico, the “big four” to- 
day are copper, zine, lead and pot- 
ash. According to President Need- 
ham of N. M. School of Mines, about 
a billion dollars of new wealth has 
been taken to date from the mines 
and quarries of that state. Writing 
in the 75th Anniversary issue of 
Engineering & Mining Journal (Aug. 
1941, p. 141), he says: “I believe 
that in the field of non-metallies lies 
a bright future for New Mexico. We 
are handicapped by high freight 
rates and great distances from 
markets and many of our deposits 
are hard to reach. Yet populations 
and industries are slowly but surely 
moving westward and we, in New 
Mexico, are tired of paying freight 
eastward on raw materials and west- 
ward on the finished products. In 
time, industries, even though small 
at first, must move to New Mexico.” 


From the standpoint of chemical 
industry, the discovery and mining 
of potash in New Mexico is probably 
the outstanding achievement of the 


past two decades. Not only has it 
assured the American farmer of an 
adequate supply of an_ essential 
plant food, but it has given the 
chemical engineer a great oppor- 
tunity for research and development. 
New methods of producing potassium 
derivatives may open important 
markets. Byproducts, such as mag- 
nesium chloride (see Chem. & Met., 
Jan. 1941, p. 77), may prove the 
basis for a more diversified chemical 
industry. In the meantime, potash 
production is setting new records. 


MONTANA 


WHEN ONE thinks of Montana, it’s 
of what President Thompson of the 
School of Mines has called “The 
city perched on ‘the richest hill on 
earth,’ from which copper continues 
to flow in an unending stream from 
a seemingly inexhaustible source.” 
(E.&M.J., Aug. 1941, p. 139). Every 
day 750,000 lb. of copper comes out 
from under the hill at Butte, and 
there is no reason to believe the 
stream will be halted in our lifetimes. 
That means’ that there will always be 
sulphur to recover from the “smoke,” 
to make sulphuric acid, to make 
phosphoric acid and double and 
triple superphosphates. So there will 
always be a chemical industry here. 


Vermiculite, of which President 
Thompson estimated that Montana 
has a reserve of at least 25,000,000 
tons, is a product that has always 
interested us. You will recall how 
this mineral when it is heated, even 
with a match, expands to 8 or 10 
times its original volume. That ac- 
counts for its growing use for heat, 
sound and electrical insulation. As 
the raw ore is mined, it weighs ap- 
proximately 55 lb. per eu.ft.; after 
it has been exfoliated and dried, it 
weighs only about 6 or 8 pounds. 
Western Vermiculite Co. of Denver, 
obtains its ore from deposits near 
Libby, Mont., and ships it to its new 
processing plant in Denver. 


IDAHO and WYOMING 


George R. Mansfield, in 1940, (con. 
Geol. Vol. 45 No. 3, May 1940), esti- 
mated the phosphate reserves of the 
Western States as follows: Idaho, 
5,736,335,000 tons; Utah (including 
grades down to 40 percent), 1,741,- 
480,000 tons; Montana, 391,323,000 
tons, and Wyoming, 115,754,000 tons. 
In 1939 only the Idaho and Montana 
deposits were being worked to pro- 
duce 95,451 and 44,384 long tons re- 
spectively. Anaconda Copper Mining 
Co.’s mine at Conda, Idaho, is the 
largest producing property. Mon- 
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tana’s principal production comes 


from the Garrison mine which sup- 
plies the requirements of Consoli- 
dated Mining & Smelting Co., Ltd. 
of Trail, B. C. 

Idaho’s mining industry, in addi- 
tion to its famous production of gold, 
silver and copper, has recently be- 
come of strategic importance because 
of the discovery, development and 
production of mereury (Almadin 
mine), the development of large 
tungsten ore bodies in the Patterson 
Creek area (Ima mine) and the ex- 
tension and development of large 
antimony ore reserves at Stibnite 
(Bradley mine). (See Eng. Min. J., 
Aug. 1941, p. 137.) 

Wyoming has not yet proved its 
importance to the chemical process 
industries other than as a producer 
and refiner of petroleum (21,417,000 
bbl. in 1939) and as a source of 
bentonite (76,133 tons in 1939) and 
of other mineral products, including 
coal (5,203,877 tons in 1938). How- 
ever, the discovery in 1939 of a large 
deposite of trona (natural sodium 
earbonate-bicarbonate) in Sweet- 
water County, would seem to open 
up interesting possibilities for the 
establishment of a permanent chem- 
ical industry in this territory for the 
manufacture of sodium, potassium 
and phosphate compounds. (See 
Chem, & Met., Feb. 1939, p. 86) and 
recent testimony of Robert D. Pike 
before Senate Subcommittee on Pub- 
lie Lands, p. 114 of this issue. 


COLORADO 


COLORADO’S chemical economy is 
already well advanced, exceeding 
both in size and diversity the chem- 
ical process industries of each of the 
11 Western States except those along 
the Pacifie Coast. The U. 8S. Census 
of 1939 lists 19 plants in the “chem- 
ical and allied industries” with out- 
put valued at $2,771,073, seven pe- 
troleum refineries turning out $6,407,- 
038 of products, five insecticide and 
fungicide plants with $229,192 of 
output; six compressed gas plants 
producing $701,461 and 13 erude 
drug and medicinal establishments 
with production valued at $803,855. 
No production figures are published 
for Colorado’s beet sugar industry, 
but it had 17 plants in 1937, com- 
pared with 13 for Michigan and 10 
for California. The Census report 
did state, however, that “Colorado is 
the most important state in this in- 
dustry” which must mean that the 
value of its production is in excess of 
$25,000,000. 

The largest single ore body ever 
discovered in Colorado, according to 
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C. W. Henderson of the Bureau of 
Mines (see Eng. Min. J., Aug. 1941, 
p. 136), is the deposit of molybdenite 
of the Climax Molybdenum Co. Its 
production now exceeds in value each 
year the annual output of gold and, 
according to Mr. Henderson, this 
should continue for 50 to 100 years. 
Not so well known are Colorado’s 
coal deposits which at present are 
estimated by Mr. Henderson to be 
sufficient to supply the current coal 
needs of the United States for at 
least 2,000 years. 


UTAH 


GREAT SALT LAKE is perhaps 
the greatest chemical resource of 
Utah. Its waters contain many times 
more magnesium chloride than is 
found in sea water. So far it has not 
been exploited for other than salt, 
but the national defense program is 
again foeusing attention on this rich 
resource. 

One of the factors that has re- 
tarded industrial development in the 
vicinity of the Lake has been the 
searcity of fresh water for steam 
and process uses. To meet this prob- 
lem face-on, the Industrial Develop- 
ment Commission of Utah proposes 
a bold solution. They would have 
the State undertake a project of 
placing dikes across a portion of 
the lake between an island and the 
mainland, and, after removing the 
water from this protected area, per- 
mit incoming river water to create 
a fresh-water lake. Given assur- 
ance of adequate water supply and 
with relatively cheap power from 
Utah coal, Chairman A. S. Brown 
is convinced that industries will be 
attracted by the possibilities in re- 
covering magnesium compounds and 


other chemicals from Great Salt 
Lake. 
Bonneville Flats, made interna- 


tionally famous for its 330-m.p.h. 
auto racers, is setting some new ree- 
ords these days. We were told in 
Salt Lake City that it is daily pro- 
ducing three or four earloads of 
potash for shipment to eastern fer- 
tilizer markets. 


On August 26, 1941, the OPM 
recommended to the War Depart- 
ment that the extraction of alumina 
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from alunite should be started on a 
small seale at Marysvale, Utah. This 
operation would be earried on by 
Kalunite, Ine., of Salt Lake City, 
with a plant having a capacity of 
100 tons of ore per day. In addi- 
tion to treating alunite, the plant 
would engage in the experimental 
treatment of various aluminous clays, 
which exist in far greater quantities 
than any other aluminous materials 
in this country. The production of 
alumina from alunite or clays has 
never been accomplished on a com- 
mercial seale, although pilot plant 
operations handling about a ton of 
ore per day have been conducted by 
Kalunite, Ine., for some time. 


Thorough-going research on the 
metals and minerals of the Inter- 
Mountain area centers in the splen- 
didly equipped metallurgical experi- 
ment station of the U. S. Bureau of 
Mines at Salt Lake City. On a hill 
in the center of a four-acre site ad- 
joining the University of Utah are 
a series of connected buildings that 
house complete facilities for chemi- 
eal, physical and metallurgical in- 
vestigations. Chem. & Met. readers 
interested in laboratory construction 
and operation will do well to secure 
a copy of Cireular 7116 from the 
U. S. Bureau of Mines in Washing- 


ton which contains a _ detailed 
description of these remarkable 
facilities. 

We enjoyed particularly the 


chance to compare notes and match 
wits with the hard-hitting, resource- 
ful chief engineer of the Metallurgi- 
eal Division, Dr. R. S. Dean. He 
showed us a tiny magnesium pilot 
plant that used molten lead to dis- 
solve and recover magnesium metal 
distilled from an oxide reducing fur- 


nace. He isn’t ready yet to make 
any claims for its commercial 
practicability, but he has some 


samples of metal to show that the 
process works and that the final dis- 
tillation and purification of the 
magnesium distilled from the lead- 
magnesium alloy isn’t going to give 
very serious trouble from a technical 
standpoint. 


Reprints of this 16-page report are avail- 
able at 25 cents per copy. Address the 
Editorial Department, Chem. & Met. 330 
W. 42nd St., New York, N. Y. 
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MAGNESIUM 


by the Hansgirg Process 


SIDNEY D. KIRKPATRICK 


IGH UP on a hillside, over- 

looking the fertile Santa Clara 
Valley of California, about 45 miles 
south of San Francisco and 12 miles 
directly west of San José, are two of 
America’s most interesting plants. 
One produces lime and cement in the 
world’s largest kilns and because of 
unique engineering and construction 
features, its costs are said to be lower 
than those of any other existing ce- 
ment plant in the United States. 
Directly alongside is an equally revo- 
lutionary venture of the Chemical 
Engineering Division of the Todd- 
California Shipbuilding Corpora- 
tion—this country’s first commercial 
plant for the production of metallic 
magnesium by the electrothermie re- 
duction of the oxide. 

Behind both of these projects is 
the vision, energy and resourcefulness 
of the man who is widely known as 
“America’s No. 1 Builder.” Henry 
J. Kaiser, president of the Perma- 
nente Corporation, was one of the 
founders of Six Companies which 
built Boulder Dam and he has since 
been identified with many other huge 
construction and shipbuilding proj- 
ects of the West. Associated with 
him as General Manager of both the 
Permanente cement and magnesium 
projects is Harry P. Davis, who also 
has something more than a loeal rep- 
utation for getting results in plant 
construction and operations as well. 

Our chief interest in visiting 
Permanente on July 18 was to renew 


* Word comes from California of an un- 
fortunate accident and some slight damage 
to the Permanente plant during initial 
operations on August 28. Three men were 
killed and two others burned while working 
on experimental equipment for loading 
magnesium dust into the retort for final 
distillation. Chemical engineers familiar 
with the process as used abroad and with 
Henry Kaiser's ability to get results are 
still confident that the Hansgirg process 
will be made to work as described in this 
article S.D.K 


Editor, Chemical & Metallurgical Engineering 


Chem. & Met. INTERPRETATION 


This country’s first commercial plant for the production of metallic 
magnesium by the electrothermic reduction of the oxide is just be- 
ginning to operate in California. Much depends on the success of 


this operation.“ 


If results comparable to those obtained by Dr. 


Hansgirg in foreign plants can be duplicated here, the Kaiser 
interests will sponsor a tremendous expansion program, both at 
Permanente and in the Pacific Northwest. Hence unusual interest 
attaches to this first-hand report of our editor who visited the plant 


in mid-July. 


Most of the photographs were made especially for 


Chem. & Met. at the time of and following our visit.— Editors. 


Kaiser's Permanente magnesium plant as of July 15. 1941 


acquaintances with Dr. Fritz J. 
Hansgirg, the eminent chemist, who 
developed the electrothermie redue- 
tion process that bears his name and 
which is to be used at Permanente. 
He had begun his early work at Rad- 
enthein, Austria, in 1929 and after 
successfully operating a pilot plant 
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there, commercial plants were built 
at Konan in Korea and at Swansea 
in Wales. 

Although Dr. Hansgirg had per- 
sonally direeted the design and econ- 
struction of the Korean plant, he had 
not been permitted to bring his draw- 
ings and technical data to this eoun- 


4 
: 
ar 
e 
h 
he 
30 
NG 


This side view shows multi-level construction looking into the main furnace building 
and over the roof of the retort house 


Reduction furnace with chilling cone, condenser cooler, electric agglomerators and 
bag filters 


try so that, in a sense, the Perman- 
ente project had to start from 
serateh. The amazing progress which 
has been made in less than six months 
is evidence that he carried with him 
sufficient of the “know-how” to 
guide Kaiser’s engineers to a remark- 
able achievement in plant construe- 
tion. Some time this month ( August), 
the first unit is scheduled to go into 
operation and if the initial plant 
works as successfully as expected by 
its designer and builders, it is to be 
the forerunner of a tremendous ex- 
pansion program that will ultimately 
be producing at least 24,000,000 Ib. 
(and perhaps even 40,000,000 lb. or 
48,000,000 Ib.) of magnesium per 
year. 

The Permanente project started in 
February 1941, when the Recon 
struction Finance Corporation ap- 
proved a loan of $9,250,000 for the 
construction of magnesium produc 
tion and fabricating facilities, which 
will have a total cost of about 
$11,500,000. With the advance of 
$3,500,000 in Mareh 1941, construc 
tion started on the first 8,000,000-Ib 
unit, and has proceeded on a 24-hour 
basis, 7 days a week. With the com. 
pletion of the first unit, work is to 
start on the second to be completed 
by November, and the third by Feb- 
ruary 1942. Two or three other 
units are planned which would round 
out the annual production to 40.- 
000,000 or 48,000,000 Ib. 

The new plant was built on the 
hill or mountainside to seeure good 
foundation for the buildings and to 
take full advantage of gravity flow 
of materials, which is also an im- 
portant part of the strategy of the 
neighboring cement mill. This loca- 
tion likewise permitted an economical 
use for the natural gas which, after 
it has served as the cooling medium 
in the magnesium process, is used as 
fuel in the cement mill. The plant 
site was prepared by excavating and 
levelling off a series of ledges or 
shelves on which the separate units 
of the plant were built. 

On the very crest of the hill is the 
water and storage reservoir and the 
huge redwood cooling tower, the oi! 
storage reservoir, and the large gas- 
holder for the natural gas. On the 
next level are the storage bins for the 
raw materials, magnesite. carbon. 


Raw material preparation plant and pro- 
duction and storage facilities for nitrogen 
and hydrogen 
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and tar; and the grinding, mixing. 
and briquetting plant for these raw 
materials; also the hydrogen and 
nitrogen plants. The main reduction 
furnace house is on the next level as 
are also the condensers, electric ag- 
glomerators, cooling chambers, and 
dust collecting equipment. Finally, on 
the fourth, or lowest, level are the 
retorts for the distillation, and the 
furnace and foundry for melting and 
fabricating the finished product. 
General features of plant con 
struction can perhaps best be dis- 
eussed in connection with a_ brief 
outline of the original Hansgirg 
process and some of the modifications 
that are being made in the Perm- 
anente installation. It depends, basi- 
eally, on the reduction of magnesium 
oxide to magnesium, using finely di- 
vided carbon as the reducing’ agent. 
The reduction is effected im an 
electric resistance furnace at a tem- 
perature of approximately 2,000- 
2,100 dez. C. Under these conditions, 
the reaction proceeds according to the 
equation: MgO + C = Mg + CO 
but unless the products of the reac- 
tion are suddenly cooled, the equa- 
tion quickly reverses itseif anu i- 
tle or no metallic 


produced. 


COOLING WITH NATURAL GAS 


In the original Hansgirg process 
this rapid chilling was obtained by 
the use of large quantities of hydro- 
gen. At Permanente, natural gas is 
available for the cooling medium and 
since it can be readily utilized as fuel 
by the adjoining cement mill, there is 
no necessity for the elaborate equip- 
ment used in the foreign plants to 
purify the hydrogen for reuse by re- 
moving with ammoniacal copper 
solution the carbon monoxide that it 
picks up from the furnace gases. In 
the California plant, the magnesia 
(obtained either from ecaleining mag- 
nesite or brucite from Nevada or 
directly from the nearby plant of 
Westvaco Chlorine Products Corp.) 
is mixed with petroleum coke and 
formed into briquettes, using pitch 
as the binder. The briquettes are 
then fed continuously into the redue- 
tion furnace—a totally inclosed, ear- 
hon-brick lined, 3-phase eleetric are 
furnace. An atmosphere of hydro- 
gen is maintained in the furnace to 
prevent the entrance of magnesium 
powder to the isolated electrode 
glands. The first furnace to be used 
at Permanente is of 8,000 kva. ea- 
pacity but larger ones of 12,000 kva. 
are being contemplated. 

The reaction produets from the 
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furnace are drawn ofl at one side 
through a specially designed stainless 
steel nozzle and condenser. They are 
immediately chilled by the blast of 
natural gas, ingeniously injected 
through the condenser at the rate of 
approximately 25 volumes of natural 
gas to each volume of furnace gase- 
After this initial quenching the maz 
nesium, along with certain impuri 
ties, is carried as fine dust into the 
cooling chamber—a large evlindrieal 
drum equipment with revolving 
scrapers to prevent caking on the 
side walls and with a reaming 
mechanism to prevent any plugging 
of the furnace nozzle. As the ve- 
locity is reduced, some of the mag- 
nesium powder drops to the bottom 
of the condenser and is caught by 
screw conveyor that takes it to a 
dust storage bin. 

In the meantime the temperature 
of the gas has been lowered to about 


150 to 200 deg. C. and most of the 


dust is carried by the cooling gases 
to an electric “agglomerator.” This 
is an electrostatic precipitator that 
serves to inerease the particle size 
of the magnesium dust. The balance 
of the dust is removed in woolen bag 
filters and that portion of the gas 
which is not recirculated (approxi- 
mately 25 percent) is withdrawn for 
fuel use in the cement mill. 


REDISTILLING THE MG DUST 


The dust from this primary reduc- 
tion consists of 60 to 65 pereent of 
metallic magnesium, contaminated 
with some MgO and carbon carried 
over from the furnace. Before it 
ean be purified by redistillation it is 
compressed without a binder into the 
form of tablets in a specially de- 
signed tableting machine. These 
tublets are then charged into total- 
ling inelosed, electrically heated re- 
torts that operate at temperatures 


Retort furnaces as they appeared on July 12, 1941. Eighteen more are to be installed 
in September to bring this unit's production up to about 12 tons a day 
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of about 750 deg. C. and under ex- 
tremely high vacuum. These retorts, 
which are operated on a batch basis, 
will each hold sufficient tablets to 
yield slightly more than a ton of 
metallic magnesium every 72 hours. 
At the time of the writer's visit in 
July, 18 retorts had been put into 
place and 18 more were to be in- 
stalled in September, which would 
indicate a contemplated output at 
that time of at least 12 tons per day 
for the first unit. 

The vaporized metal rises to the 
upper part of the retort and is de- 
posited there on the water- and oil- 
cooled steel walls of a removable 
shell. After the distillation is com- 
pleted, the top of the retort. furnace 
is removed and an overhead crane 
lifts out the upper shell on which the 
metallic magnesium has condensed 
into a erystal ring shaped like a 
huge doughnut. This is dumped on 
the ground floor of the adjoining 
cooling room and transported from 
there to the conventional foundry 
furnaces for remelting and casting 
into the form of pigs or ingots. The 
metal in this form is understood to 


have a purity of about 99.97 percent. 

An important part of the Hans- 
girg process is the provision of ac- 
cessory equipment and facilities. 
For example, a cooling oil system 
is required to remove excess heat 
from the reduction furnace’s elee- 
trode glands and from other equip- 
ment such as the electrostatic ag- 
glomerator. Nitrogen, produced by 
burning the oxygen out of air with 
natural gas, is used for purging ap- 
paratus during shutdown periods. 
The hydrogen used in the reduction 
furnace and elsewhere in the process 
is currently produced at Permanente 
by the electrolysis of water but may 
ultimately be made by cracking 
natural gas. <A continuous cireula- 
tion of cooling water is required in 
the jacket around the first cooling 
chamber and later around the top 
sections of the final retorts. A flush- 
ing oil system is provided to spray 
vil on pyrophorie dust whenever cer- 
tain equipment is opened for inspec- 
tion or repair. 

According to information —pub- 
lished by Dr. W. S. Landis in 1937, 
after visiting the Austro-American 


Side view of retorts and furnaces as they appeared on August 23, 194) 
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Magnesite Company in Radenthem, 
Austria, (see Trans. Electrochem. 
Soc. 72, 293-316, 1937), the esti- 
mated power consumption for the 
Hansgirg process per pound of mag 
nesium is approximately as follows: 


Reduction furnace..... 6.6 kwh. 
Auxiliaries ........... 0.2 kwh. 

8.1 kwh. 


However, he points out that an ad- 
ditional 1.8 kwh. per lb. would be 
required for maintenance of the 
hydrogen supply, but in case that 
natural gas is used, as at Perman- 
ente, this could probably be reduced 
to at least 1.4 kwh. making the total 
power requirement 9.5 kwh. per lb. 
or about 19,000 kwh. per short ton 
of magnesium. This figure, as Dr. 
Landis points out, is substantially 
lower than the power requirement in 
aluminum production. 


A CITY IN ITSELF 


When the Permanente plant is com- 
pleted and running to full capacity, 
the Pacifie Gas & Electric Co. has 
estimated that the electric demand 
will approximate 100,000 hp.—or 
more than a third of the total re- 
quired by the entire city and county 
of San Francisco. 

Adjoining the plant is an attrae- 
tive new office building and alongside 
of it there will be shortly completed 
a windowless, completely air-condi- 
tioned chemical laboratory. 

The tracks of the Southern Pacifie 
Railroad, on the line between Palo 
Alto and Santa Cruz, come within 
24 miles of the plant site. A branch 
had been built by the cement com- 
pany and connects both plants with 
the main Southern Pacific tracks at 
Simla Station. Permanente Creek, 
which runs through the property and 
from which the plants take their 
name, is available for cooling water 
although the principal supply is pur- 
chased from one of the utilities in the 
valley and is pumped to the reser- 
voir at the erest of the hill. A pond 
formed by damming a canyon near 
the cement plant gives additional 
water storage and provides most of 
the water used in the crushing and 
grinding operations. 

For the privilege of visiting this 
interesting plant and for the photo- 
graphs and the data that aeceom- 
pany this brief article, the writer is 
indebted to Harry P. Davis, general 
manager of the Permanente plant 
and to Dr. F. J. Hansgirg of the 
Chemieal Engineering Division of 
Todd-California Shipbuilding Corp. 
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AGNESIUM is required for 
Uncle Sam in unprecedented 
quantities. It is needed both for 
the manufacture of very light metal 
parts, especially in aircraft, and for 
use as an incendiary material in 
projectiles. In June, 1941, OPM’s 
official estimates of requirements 
were 400,000,000 lb. per year of 
metal-producing capacity. All this 
was wanted in 1942. The facts 
given below, however, indicate that 
actual output will probably fall far 
below this desired total. 

Until August, 1941, there had 
been no commercial production of 
magnesium in the United States ex- 
cept by Dow Chemical Co. in its 
plants at Midland, Mich., and Free- 
port, Tex. A number of other com- 
panies have made a few hundred 
pounds or have operated very small 
pilot plants. The first commercial 
operations, other than Dow’s, are 
just now getting under way at the 
Permanente Corp. in California as 
noted on the preceding pages. Sev- 
eral other companies are, however, 
beginning or about to begin con- 
struction of works to make this light 
metal at plants which are being 
financed by the Defense Plant Corp., 
a subsidiary of R.F.C. 

It is not likely that the aggregate 
capacity now being negotiated by 
the government can reach the desired 
400,000,000 lb. until 1942 mid-year 
or perhaps several months later. At 
the end of August the situation was 
approximately as follows: 


Desired Magnesium Metal Capacity 
(In millions of Ib. per year) 


After 
Now Possible 
Authorized Expanion 
Dow Chemical Co.... 54 126 
Permanente Corp..... 24 48 
Basic Magnesium, Ine. 112 112 
International Agric. 
none 
Mathieson Alkali 90 
WEE: none 
Diamond Alkali Co... none 
190 376 


Dow Chemical Co. originally built 
hoth Midland and Freeport works 
with its own funds. Some of the 
more recent extensions have been 
finaneed, at least in part, with R.F.C. 
capital. The bulk of Dow’s produe- 
tion is, however, from works that 
will remain permanently within its 


Situation As We See It Today 


control regardless of post-emergency 
settlements with the government. 
All of the other commercial plants 
now authorized or under negotiation 
are being built almost wholly with 
government capital for the fixed in- 
vestment in structures and equip- 
ment. In most eases the companies 
contracting to design, erect, and op- 
erate the works have the right of 
retaining ownership by making some 
suitable post-emergency settlement 
with the government. And during 
the emergency these contracting com- 
panies are furnishing all of the funds 
necessary for working capital and, 
in some cases, a certain part of the 
fixed capital. 

Other than Dow and Permanente, 
the third major contractor has been 
Basic Magnesium, Ine., a subsidiary 
of Basic Refractories Corp. of Cleve- 
land. The plant or plants which it 
will build in Nevada will, according 
to initial proposals, be the largest 
in the world, with 112,000,000 Ib. per 
vear of metal capacity. Associated 
with the American staff of this firm 
are a number of experienced British 
chemical engineers who have worked 
on magnesium manufacture. To a 
considerable extent the Nevada 
project will, therefore, be based on 
successful English manufaeturing 
methods and will use the English 
type of electrolytic equipment (see 
Chem. & Met., Jan. 1941, pp. 78-81). 

Throughout the summer there have 
been frequent negotiations between 
several electrochemical companies 
and the R.F.C. staff in an effort to 
formulate a satisfactory contractual 
basis. The three companies men- 
tioned in our tabulation, and others 
who have dropped out of the nego- 
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tiations, have planned to use the 
American type of electrochemical 
processes, in most cases closely fol- 
lowing the Dow technique as used 
at Freeport. This company is, at 
the request of the government, mak- 
ing its experience available to the 
engineers and operators of these 
other plants. 

The projected plant of Interna- 
tional Agricultural Corp., or rather 
of its subsidiary, Union Potash & 
Chemical Co., will be supplied with 
magnesium chloride obtained from 
the brines of its Carlsbad, N. M., 
potash refinery. (See Chem. & Met., 
June, 1941, pp. 78-81.) This MgCl, 
brine is to be concentrated to a 
shippable density or to dryness for 
use as the raw material for an elec- 
trochemical plant, probably — in 
Texas. Final decision has not been 
reached by other companies as to the 
extent to which natural brines or 
magnesium minerals will be em- 
ployed in their manufacture. 

In view of the aerial warfare 
which is developing so rapidly 
abroad, there seems to be almost no 
limit to the quantity of magnesium 
which may be used for incendiary 
bombs. It is well appreciated, there- 
fore, that successful prosecution of 
all present plans in magnesium man- 
ufacture does not by any means 
represent the ultimate potential re- 
quirement. Certainly there will be 
discussions of many other plants and 
processes. At least one in the Pa- 
cifie Northwest seems almost certain. 
(See Fig. 1 page 77.) By the end of 
1942 it may well be that the U. 8. 
output will be at a rate greater 
than the world output in any year 
prior to 1941, 


Actual Consumption * of Primary and Secondary Magnesium in 1940, by Uses * 


Use Lb. 
Structural products”. . 7.363, 200 
Aluminum alloys. 3,556,500 
Zinc alloys..... eer 68 ,000 
Other alloys..... 17 ,600 


Use Lb. 
Seavenger and deoxidizer 361,600 
Pyrotechnies......... 43,500 


11,531,000 


* From ‘“* Our Magnesium Resources,’’ by H. A. Franke, Mining Congress Journol, Aug. 1941, p. 17. 
1In addition to the 11,154,868 lb. of primary magnesium delivered by the producer to demestic 
industry in 1940, consumers withdrew metal from stock and purchased and consumed old and new 


scrap totaling 376,132 Ib. 
? Castings. sheet, extruded shapes, forgings, etc. 
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This solar evaporation pond, covering 100 acres, is used by the Desert Chemical Co. to remove salt from residue brines 


Chemicals from California’s Desert 


PAUL D. V. MANNING ecitic Coast Editor. Chemical & Metallurgical Engineering 


Chem. & Met. INTERPRETATION 


From California deserts to soap and glass and rayon may seem 
a long stretch to most chemical engineers, although these deserts 
have long been known to be rich in saline deposits. Only within 
recent years have the deserts of this country been exploited for 
chemicals other than those few, such as borax, seldom found else- 
where. California, having more than its share of the desert land. 
naturally has a large proportion of these plants.— Editors. 


LDEST AND ONE of the best 

known of California’s desert 
ehemical operators is the Trona plant 
of the American Potash & Chemical 
Corp. at Searles Lake. Ever since 
the publication of Teeple’s classic 
monograph on the Searles Lake de- 
velopment, most chemical engineers 
have been familiar with this com- 
pany’s remarkable application of 
phase rule chemistry to the develop- 
ment of an independent American 
potash industry. More recently the 
West End Chemical Co., also operat- 
ing at Searles Lake, and the Pacific 
Alkali Co. at Owens Lake, have re- 
covered chemicals from California’s 
desert brines. And only this year 
the Desert Chemical Co. began oper. 
ations at Dale Lake to recover sod- 
ium sulphate and sodium chloride by 
a process of fractional erystalliza- 
tion. In addition to these concerns, 
ubout which this article is primarily 
concerned, the Natural Soda Prod- 
aets Co. has been producing trona at 
Keeler on Owens Lake and the Pa- 
cifie Coast Borax Co. carries on 
well-known mining operations at Mo 


have and at Death Valley Junction. 

Searles Lake in California has long 
been famous for the operations 
which produce potash and borax 
from the brine wells sunk from its 
usually dry surface. Operators on 
Searles Lake have drilled wells in the 
erystal bed, deep enough to avoid 
contamination from surface water 
and to insure a constant brine tem- 
perature. Thus the supply of raw 
material is quite constant in compo- 
sition. Not so well known, however, 
are the methods of extraction used at 
Dale Lake and Owens Lake. The 
former is actually a subterranean 
brine deposit. At the latter, brine 
for the operations is pumped from 
wells sunk in the erystal bed. 


SODA ASH FROM SEARLES LAKE 

Two organizations working on 
Searles Lake, American Potash & 
Chemical Corp. and the West End 
Chemical Co., make a number of 
chemicals. The former company 
manufactures borax, potash, soda 
ash, sodium sulphate, borie acid and 
bromine, while the West End Chemi 
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eal Co. manufactures lime, suda ash 
and borax. While the American 
Potash & Chemical Corp. uses proe- 
esses of crystallization in the pro- 
duction of all but boric acid and 
bromine, the West End Chemical Co. 
uses an interesting process of ear- 
bonation for separating borax and 
sodium carbonate. Lime is obtained 
as a byproduct in the production of 
earbon dioxide gas for the carbonat- 
ing process. The limestone is trucked 
to the plant from the quarry about 
17 miles away where it is burned 
with coke, the gases passing to the 
earbonating towers along with gas 
recovered from the biearbonate 
caleiners. 

Separating sodium carbonate from 
brine by the West End process dif- 
fers considerably from similar oper- 
ations on Owens Lake because it 
makes possible the production of 
borax directly as the tetraborate. 
This process is disclosed in U. S. 
patents 1,733,537 and 1,756,122. 

Brine from the wells is carbonated 
in tall towers with gas from the lime 
and calcining kilns. The gas is first 
scrubbed and compressed. Carbona- 
tion to a controlled and constant pH 
precipitates sodium bicarbonate. 
which is first clarified by thickeners 
and then filtered. The filtered, carbo 
nated brine is mixed with about the 
same volume of untreated lake brine. 
thereby converting the more acid 
borates to tetraborate with which 
the solution is now supersaturated. 
Spraying this solution in open air 
cooling ponds causes the borate to 
erystallize. It is separated from the 
mother liquor, first by means of Dor: 
thickeners, next by filters. The cake 
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is used to produce both anhydrous 
and refined, ervstallized deeahydrate 
borax. 

Sodium bicarbonate produced by 
the carbonation is filtered, carefully 
washed and then calcined in stand- 
ard rotary calcining kilns. Dense 
ash is made as in the ammonia-soda 
industry. 

Handling of a dry, heavy powder, 
such as soda ash, in a manner to pre- 
vent dust from being lost and depos- 
ited over equipment involves certain 
problems. Certain types of convey- 
ors easily jam and others require 
vonstant attention. in the plant of 
the West End Chemical Co., this 
problem has been solved by the use 
of 5-in. Redler conveyors with alloy 
steel chains. This conveyor consists 
of a tightly closed steel housing, ree- 
tangular in cross-section and only 
slightly wider than the chain link. 
The conveying chamber is at the bot- 
tom of the rectangular cross-section. 
The chain link is U-shaped with a 
“backbone” connecting the lower 
part ef each U. The hinge point is 


also at the base of each U. The chains 
suggest to some extent the skeletal 
vertebrae of a large animal. 

In operation, the chain rides on 


the powder being conveyed and not 
on the floor of the housing. The 
chain acts as a reinforcing element 
for the column of material in con- 
veying in a vertical direction. The 
return of the chain is in the same 
housing with U links riding with the 
flat part of the ends resting on sup- 
porting members on the sides of the 
housing. 

At the West End plant the hot 
calcined soda ash is discharged from 
the furnace into a Redler conveyor. 
This carries the ash up to a discharge 
over the storage bin. The bottom of 
the conveyor just ahead of this dis- 
charge is made of perforated metal, 
and this allows all fine materials to 
sift through to the bin, while coarse 
tailings are carried to the discharge. 
Redler conveyors are also used in 
further handling of the ash for pack 
ing and loading. 


SALT AND SODIUM SULPHATE 


Production of sodium sulphate and 
sodium chloride by a process of frae- 
tional erystallization was begun this 
year on a commercial basis at the 
plant of the Desert Chemical Co., 
Dale Lake, Calif. Shipments of 
glauber salt have been made and 


completion of the first year’s cyele is 
expected to produce approximately 
50,000 tons of sodium sulphate. 


The first production unit, for 
which ground was broken in March 
1940, placed in operation a proces» 
that had been demonstrated by pilot 
plants of increasing size over a six. 
year period. This process is made 
possible through a unique combina- 
tion of brine content, climatie condi- 
tions and available fresh water at 
low cost. The process depends en- 
tirely on the effect of natural changes 
in temperature throughout the year. 

Under the desert floor in this lit- 
tle valley, about 200 miles east of 
Los Angeles, is a subterranean brine 
lake. Test wells on each 10 acres 
of an initial 520-aere tract showed 
deposits of approximately 12,000,000 
tons of sodium sulphate. The esti- 
mated deposit under the entire 1,500- 
aere property, as shown by less fre- 
quent test-wells, is between thirty 
and thirty-five million tons. The 
lake level has been constant for many 
years, and apparently unlimited 
fresh water is available four miles 
from the lake boundary. 

The brine contains 22.5 percent 
sodium ehloride and 7.5 percent sod- 


Harvesting salt for commercial pur- 
poses with a Bay City dragline in the 
fields of the Irvine Company, Tustin. 
Calif. This dragline, equipped with a 
special one-yard bucket, can load 300 
dump cars in eight hours and thus 
lower costs and increase production 


je to In this wood-lined finishing tank, 7.5 acres by 3.5 feet, the ” be 
a the Desert Chemical Co. obtains 99.5 percent purity anhydrous 7 ’ A 
Dorr sodium sulphate by solar melting and dehydration of 
eake glauber salt above a temperature of about 90 deg. F. me a 
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ium sulphate, with traces of other 
compounds. This combination of 
two salis can be fractionally ecrystal- 
lized by variation in temperatures. 
For three or four months each year, 
day temperatures range from 100-140 
deg. F.; during the winter months, 
night temperatures are always be- 
low 50 deg. F., and wet bulb depres- 
sions average 15-16 deg. Weather 
Bureau records indicate that the time 
loss from the natural cycle will not 
exceed a total of one month in ten 
or twelve years. 


GLAUBER SALT PRODUCTION 


The production cycle starts by pri- 
mary separation of glauber salt in 
cold weather. The brine is pumped 
from the wells to a separate pumping 
station, from which it is sprayed 
into four separate tanks in rotation. 
At temperatures under 60 deg. F., 
glauber salt starts to deposit. The 
period of time required for this 
deposit is determined by the 
temperature. 

Residual brine, containing some 
sodium sulphate, is pumped into an 
evaporation pond which covers 100 
acres. During the summer, brine is 
added only as fast as evaporated in 
order to give a constant production 
of sodium chloride. This salt is then 
given the usual series of washings 
for purification to a marketable 
state. 

Glauber salt remaining in the pri- 
mary settling tanks is redissolved in 
fresh water and dehydrated by solar 
melting in wood-lined finishing tanks. 
This natural dehydration is aeccom- 
plished only by obtaining saturated 
solutions, from which complete ex- 
traction may be obtained with a 
minimum surface exposure and in 
minimum time. Excess glauber salt 
is deposited from the saturated so- 
lution above 90 deg. F. as anhydrous 
sodium sulphate. Due to the ab- 
sence of foreign materials in the 
brine, the sodium sulphate obtained 
has averaged about 99.5 
purity. 

Because the Desert Chemical Co. 
process depends only on the expos 
ure of salt solution to climatic in- 
fluence, there is no necessity for 
boilers, condensers, mechanical 
evaporators or other equipment usu- 
ally used for salt recovery. There 
was, however, a large amount of 
work required before the first brine 
could be pumped. The four primary 
settling tanks each cover 7.5 acres 
to a depth of 4.5 ft.; the evapora- 
tion pond is 100 acres, and the wood- 
lined finishing tanks are 7.5 acres 
in area by 3.5 ft. in depth. 
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A 5S-inch Redler conveyor feeding soda ash from storage bins to the box 
car loader at the plant of the West End Chemical Co. 


Building these vats involved dirt 
moving for about five miles of em- 
bankment, averaging 166 cu.ft. per 
square foot of cross-section. The 
adobe earth promptly bakes to a 
surface that requires no paving or 
siding except in the finishing tanks. 
Construction also includes 12 miles 
of road, a complete diesel generat- 
ing plant, six miles of power line 
and quarters for the company offi- 
cials and employees. 

Each well has a pump operated 
by a 40-hp. motor and discharges 900 
gal. per min. into 18-in. conerete 
pipes. These lines are gathered at 
the central control station which is 
equipped with two pumps operated 
by 40-hp. and 15-hp. motors, respec- 
tively. The brine moves to the set- 
tling tanks through 24-in. lines to 
8-in. headers with spray nozzles at 
every 25 ft. All pipes have com- 
position liners to retard corrosion. 
The lines to the evaporation pond are 
18 in. 

Dale Lake was discovered in 1920 
by Irvin Bush, chemist for the Capi- 
tal Supply Mine, then owned by 
Charles M. Schwab. His preliminary 
tests were backed by Lyman Stewart, 
president of the Union Oil Co. The 
death of Mr. Stewart stopped pro- 
duction plans, which were then sus- 
pended for nearly 20 years. During 
that period tests were made on an 
inereasing scale, both to determine 
the salt deposit and to prove the 
process. In March, 1940, Desert 
Chemical Co. leased 1,500 acres for 
99 years, with a purchase option, 
and immediately opened construction 
on the present production unit. This 
company is one of a group of firms 
associated with the George Pepper- 
dine Foundation. 

In this desert country of California 
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is another source of the same chem- 
icals produced at Searles Lakes. This 
is Owens Lake in Inyo County. 
While Searles Lake is normally dry, 
Owens Lake is an alkaline water 
lake into which flows the Owens 
River when the city of Los Angeles 
does not want the water for supply- 
ing its first aqueduct. This variation 
in input causes a fluctuation in per- 
centage of the various solids in the 
brine, and with the exception of one 
plant, operations at Owens Lake 
have not been highly successful. The 
lake brines contain common salt, 
soda, borax and other soluble salts. 


OPERATIONS AT OWENS LAKE 
The Pacifie Alkali Co. has a plant 


on the west shore of Owens Lake at 
Bartlett, about 10 miles south of 
Lone Pine. Aceording to one report 
(Mineral Trade Notes, U. S. Bureau 
of Mines, Sept. 1939), operations at 
this plant are as follows: 

Brine is pumped through 2.5 miles 
of 14-in. pipe into three vats which 
range from 15-50 acres in area. After 
being concentrated by slow evaporation 
to 12-14 percent soda, the brine is run 
to storage reservoirs and then is 
pumped into 16 carbonating tanks each 
6 ft. in diameter and 80 ft. in height. 
Carbon dioxide gas made from dolomite 
is forced into these tanks, thereby pre- 
cipitating sodium carbonate, which is 
drawn off from the bottom as a.sludge, 
centrifuged, and then dried and screened 
for laundry use or caleined in Her 
reschoff furnaces into soda ash, which 
is screened and sacked for shipment. 
After the soda is removed, the mother 
liquor is chilled to precipitate borax. 
passed through an Oliver filter and re 
turned to the lake. The crude borax 
cake is redissolved and the solution i- 
treated chemically, clarified in Sweet- 
land filters, and chilled again. The 
purified borax crystals are recovered 
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in a centrifugal dryer, and this liquor 
likewise goes back to the lake. This 
plant can produce about 1,000 tons of 
soda and 2,000 tons of borax per 
season, according to the report. 


POTASH OPERATIONS AT TRONA 


The Trona plant of the American 
Potash & Chemical Corp., started in 
1916, has made remarkable achieve- 
ments in phase rule engineering. 
Even during the past two years this 
concern has achieved further sue- 
cesses in reducing the complexities 
of phase rule chemistry to engineer- 
ing practice and the production of 
chemicals, particularly to the pro- 
duction of potassium sulphate and 
recently to bromine and lithium salts. 
The total number of products are 
now eleven, all made from a complex 
brine which serves as a single raw 
material. These products are: ferti- 
lizer grade potassium chloride of 
about 98 pereent purity, and a grade 
further refined for the chemical 
trade, potassium sulphate, sodium 
sulphate, sodium carbonate, sodium 
chloride, sodium borate decahydrate, 
sodium metaborate, borie acid, 


bromine and lithium salts. Sodium 
chloride is the only product that is 
not marketed. 

With the declaration of war in 
1939, European sources of potassium 
sulphate were abruptly terminated, 
leaving the United States with wholly 
inadequate supplies. It was to meet 
this situation that the American 
Potash & Chemical Corp. entered 
upon its present scale of production. 
Potassium sulphate is now produced 
by a phase rule process once re- 
garded as impossible. This involves 
the double decomposition of potas- 
sium chloride and sodium sulphate to 
produce potassium sulphate. Those 
familiar with this system will recall 
that glazerite, the double sodium 
potassium sulphate, tends to erystal- 
lize over the entire diagram until the 
sulphate or chloride ion is exhausted. 
Separation of these, however, is now 
being achieved on a large commercial 
seale. 

Production of bromine and lithium 
salts which oceur in Searles Lake 
brine in traces is a further achieve- 
ment made possible only through 
years of painstaking work by a corps 


Giant digestors and other equipment in the soda products unit of the Trona 
plant of the American Potash & Chemical Corp. 
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of chemists and chemical engineers 
skilled in phase rule chemistry. 

Although certain operations of the 
American Potash & Chemical Corp. 
at Searles Lake have been previously 
described (Chem. & Met. Nov. 1931, 
p. 644 and Sept. 1938, pp. 491-2), 
these operations will again be re- 
viewed briefly. 

The Trona process for the manufac- 
ture of potash, borax, sodium carbonate 
and sodium sulphate is essentially that 
of evaporation followed by fractional 
crystallization. The composition of the 
Searles Lake brine is complex, but it 
usually contains the equivalent of 
about 15 percent sodium chloride, 7 
percent sodium sulphate, 4-5 percent 
each of potassium chloride and sodium 
carbonate, 3 percent borax and about 
64 percent water. 

Raw brine pumped from the wells 
drilled below the crystal bed is first 
concentrated to precipitate sodium 
salts, then cooled to separate out potas- 
sium chloride and finally cooled further 
to crystallize the borax. Brine enters 
the plant at 72 deg. F. and is first used 
as a cooling agent in the potash 
vacuum crystallizer condensers before 
being used as evaporator feed and for 
the washing of the crystals. It enters 
triple effect vacuum evaporators, flow- 
ing counter to the heating steam and 
is thus progressively concentrated. 

Part of the liquor from each effect 
is withdrawn together with the sodium 
salt formed into a multiple cone salt 
separator which has one cone for each 
effect. As the salts descend from cone 
to cone through orifices they are 
washed with less concentrated solutions 
and finally with raw brine. The 
washed solids discharge to vacuum 
filters, the cake going to the soda 
products plant, while the filtrate re- 
turns to the evaporators. The overflow 
from the cone separator flows to an 
auxiliary cone clarifier, the solids be- 
ing filtered before going to the soda 
products plant, and the overflow goes 
to the potassium chloride ecrystallizer. 

For recovery of KCl, a 3-stage vac- 
uum crystallizer is used in which raw 
brine, borax mother liquor and water 
are all employed as cooling agents. 
The third stage discharges at 100 deg. 
F. to a settler, the underflow of which 
is centrifuged for KCl recovery, while 
the overflow goes to the borax plant. 
The crystals pass through oil-fired 
rotary dryers and then are stored or 
shipped. The potassium chloride mother 
liquor, on reaching the crude borax 
plant, is combined with mother liquor 
from the borax refinery, cooled to 75 
deg. F. with ammonia refrigeration 
and the crystals settled in a Dorr 
thickener. The thickener underflow is 
filtered and the crude borax cake sent 
to the refinery. The filtrate and thick- 
ener overflow (crude borax mother 
liquor) return to the evaporators by 
way of the vacuum crystallizer con- 
densers. 
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Aromatics, Gas and Coke 


From Heavy Petroleum 


E. L. HALL vice-president and Chief Engineer, Portland Gas & Coke Co.. Portland. Ore. 


Chem. & Met. INTERPRETATION 


Petroleum refineries are rarely well situated for the manufacture 
of aromatic chemicals by the cracking of heavy petroleum residues, 
since optimum cracking conditions yield large quantities of gas, 
tar and coke as well. On this account the author’s company feels 
that a gas utility, being set up for gas making and marketing, is a 
logical place for such production. Portland Gas & Coke Co. has been 
a pioneer in this development and has experimented extensively with 
a variety of residuum cracking processes, one of which has been 
chosen for use in a $1,250,000 plant now under construction. Still 
another factor favoring this course is a rapidly expanding market 
for electrode pitch and coke in the Pacific Northwest.— Editors. 


RODUCTION of aromatics from 

petroleum is by no means a new 
art. As early as 1880 the Russians 
were familiar with the principles, and 
the working up of petroleum residues 
was even carried on industrially. 
However the processes then in use 
were crude and the operations of 
doubtful economic value. In more 
recent years, the carburetion of 
water-gas with gas oil, and later with 
heavy oil, has become a well-known 
source of aromatics. 

There is an extensive literature 
dealing with the cracking of petro- 
leum with the primary object of pro- 
ducing aromatics. The most notable 
investigation was that of W. F. Ritt- 
man who processed a light grade of 
petroleum in tubular apparatus (U. 
S. Bur. Mines Bul. 114). This opera- 
tion was prompted by the World 
War shortage of toluol and was dis- 
continued at the expiration of the 
emergency. 

It is surprising, after such a long 
development period, during which 
time the chemical principles were 
thoroughly investigated, that the pro- 
duction of aromatics did not become 
more firmly established. Doubtless, 
the plentiful supplies of benzol and 
toluol from coal gas plants had much 
to do with this, which would seem to 


indicate that the manufacture of aro- 
matics, except as byproducts of gas 
manufacture, has not been profitable. 
The production of aromatics from 
petroleum is accompanied by large 
quantities of gas, tar, and carbon and 
the disposal of these secondary prod- 
ucts has placed too heavy a burden 
on any industry not having a market 
for the principal product, gas, and 
for tar and carbon as well. 

Even the petroleum industry, which 
is a logical outlet for aromaties as 
motor fuel, has been similarly handi- 
capped. Of recent years the oil in- 
dustry has sought to 
produce aromatics by 
the catalytic cracking 
of selected hydrocar- 
bons but such proe- 
asses do not lend them- 
selves to the employ- 
ment of heavy resi- 
dues. 

Processing of petro- 
leum for the produe- 
tion of aromatics is 
essentially a destrue- 


Fig. 1— Production of 
aromatics at various 
temperatures, from data 
of Egloff and Twomey 


tive distillation of high molecular 
weight hydrocarbons into new group- 
ings of simpler structure, accom- 
panied by side reactions and polym- 
erization. Expressed simply, the 
eracking of petroleum (principally 
paraffines and naphthenes)  fol- 
lows somewhat this progression: 
High moleeular weight paraffines—> 
olefines—(such as acetylenes, naph- 
thenes, polyeyelic compounds) —ben- 
zol, toluol, xylol, and higher homo- 
logues. 

It is also true that in any one 
group the higher molecular weight 
compounds tend to split into lower 
molecular weight compounds, with 
scission of a radical. For example, 
butylene—propylene—ethylene, or 
xylol—toluol—benzol. However this 
general trend is also accompanied by 
alkylation and/or polymerization to 
produce higher molecular weight 
compounds, i.e., benzol—naphtha- 
lene, or benzol—ethylbenzol. 

The final products from cracking 
petroleum, therefore, are numerous 
and non-selective. These reactions 
are functions of four variables, 
namely, temperature, time, pressure 
and concentration. The character of 
charging stock, aside from yields, 
does not materially change the nature 
of the resulting products. 

Temperature, the most important 
variable, affects the cracking velocity 
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Residues 


Fig. 3, Left—Oil gas gener- 

ator pilot plant, for making 

tich oil gas, high in aro- 
matics 


Fig. 5, Right—Semi-commer- 

cial tubular type oil cracking - 

unit of 2,000 gal. per day : 
light oil ccpacity 


by doubling the rate for each in- 
crease of 10 deg. C. in the cracking 
temperature, within the range of re- 
action. (See “Chemistry and Tech- 
nology of Cracking,” Sachanen and 
Tilicheyev, p. 28.) 

Time, more conveniently referred 
to as “space-velocity,” increases the 
cracking effect with longer duration, 
and vice versa. This effect is com- 
plementary to the effect of tempera- 
ture, i.c., higher temperature and 
less time giving results similar to 
lower temperature and more time. 

One effect of pressure is that 
higher pressures, by decreasing the 
volume, lower the space-velocity and 
increase the time of reaction. This 
effect is of course applicable to the 
reactions under consideration. How- 
ever, the purely pressure effect, which 
is important in cracking for gasoline, 
does not favor the production of 
aromatics. 


* Oil of any desired specific gravity is 
cracked in cylindrical shells lined with 
firebrick and filled with checker-work. 
(See flow diagram, Fig. 2.) The apparatus 
is fired intermittently with fuel oil, or 
burning off the deposited carbon on the 
checker-work, with air supplied under 
forced blast. At the expiration of the 
heating riod the air blast is discon- 
tinued, the stack valve closed and pre- 
heated oil is sprayed on to the checker- 
work which has been heated up to 1,800 
to 2,000 deg. Gas making is dis- 
continued after the temperature has been 
reduced several hundred degrees, where- 
upon the checker-work is purged out with 
steam and the apparatus is again heated 
up to the gas-making temperature. 

The oil which has been pre-heated to a 
temperature of 200 deg. F. is progressively 
eracked as it passes down through the 
checker-work and finally issues from the 
base of the generator into a wash-box 
equipped with a water seal where a large 
amount of fluffy lampblack is deposited 
and removed by the water flowing in and 
out of the wash-box. The gas then passes 
into water scrubbers for the removal of 
tar and for further a. After pass- 
ing through the usual relief holder, sec- 
ondary coolers, exhausters. and gas puri- 
fiers, the s is washed with an absorp- 
tion oil for the removal of light oil 
(aromatics) together with all of the 
naphthalene and the larger portion of the 
organic sulphur. 


The cracking of petroleum to pro- 
duce products in the range of ole- 
fines and naphthenes is endothermic, 
while the further cracking of these 
products into aromatics is exother- 
mice. This is a very important con- 
sideration since “runaway” reactions 
may result from lack of proper time- 
temperature control. 


PRODUCTS OF CRACKING 


Finally, economic considerations 
of the relative values of the compon- 
ents in the resulting mixture of 
hydrocarbon products will dictate 
the cracking conditions, which natur- 
ally represents a compromise. The 
chart of Fig. 1 (from data of Egloff 
and Twomey, Chem. & Met., Vol. 15, 
1916) gives a general picture of the 
proportion of various aromatics re- 
sulting from the eracking of petro- 
leum at various temperatures. Where 
the object of cracking is primarily 


Water coming from the wash-boxes is 
conveyed by flume to a Dorr thickener for 
concentration, and thence to an Oliver 
filter where the lampblack is recovered 
as a cake containing about 35 percent 
moisture. This cake is dried in rotary 
oil-fired dryers, similar to cement kilns, 
to about 12 to 15 percent moisture, and 
is then briquetted in a rotary press into 
pillow-shaped briquets which are coated 
with a starch solution, then dried and 
sacked. These briquets have a heating 
value on the dry basis of about 15,000 
B.t.u. per lb. and command an excellent 
price as a domestic fuel. 

Tar from the scrubbers and other parts 
of the plant is dehydrated and distilled 
to specification road-binder for paving pur- 
poses. For this purpose oil tar has been 
well accepted and has been widely used 
throughout Oregon. 

After absorption the light oil is 
stripped from the wash-oil and refined 
into motor benzol, pure benzol and toluol. 
All of these materials are of exceptional 
purity. The motor benzol does not require 
acid washing and is only inhibited. 

At the present time the heaviest type 
Dubbs cracked residuum from 6.5 to 8.5 
deg. API is utilized. The use of such 
heavy residues was made possible by re- 
design of the oil gas generators in 1935, 
when the single generators were cross- 
connected in pairs at the bases, thereby 
making it possible to blast them in serigs : 
that is, alternately down one shell and up 
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the production of gus, as im gus 
works, much higher temperatures are 
employed than those shown in this 
chart, resulting in more gas and less 
aromatics. If the cracking is car- 
ried to the ultimate, the final products 
are carbon and hydrogen. 

Oil Gas Manufacture—The manu- 
facture of city gas from heavy petro- 
leum is indigenous to the Pacific 
Coast, prompted initially by large 
and cheap supplies of petroleum 
from the California oil fields. Oil 
gas has been manufactured by Port- 
land Gas & Coke Co., with which the 
writer is connected, since the year 
1906. However, the usual process", 
which is described in the accompany- 
ing footnote to facilitate an under- 
standing of what follows, gives a 
relatively poor yield of aromatics, a 
fact which led to extensive research 
on aromatics production in which 
three different types of operation 


the other. In this manner it was possible 
to burn off the heavy deposits of carbon 
on the tops of the checkers resulting from 
this type of heavy oil, and at the same 
oe do away with the use of heating 
oil. 

Composition of the 570 B.t.u. oil gas is 
as shown in Table I, and the yield as in 
Table II. 


Table I—Oil Gas Composition 


Carbon dioxide 1.7 
0.1 
Ethylene 3.4 
0.3 
Carbon monoxide............. 7.4 
Hydrogen 51.5 
31.7 
3.9 
100.0 
Specific gravity............. 0.386 
B.t.u. per cu. ft., gross....... 570 


Table II—Yield of Products from 8.4 Deg. 
API Charging Stock 


Feed, . per M cu. ft..... .. 10.00 
Lampblack, lb. per M cu. ft.. -- 28.3 
Tar, gal. per M cu. ft....... ate 0.38 
Light oil, gal. per M cu ft... 0.46 
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were worked out: eracking oil in 
gas generators of conventional de- 
sign; in tubular equipment; and in 
Knowles ovens. 


GENERATOR OPERATION 


Prior to 1923 aromatics were not 
recovered by Portland Gas & Coke 
Co. although the gas was known to 
contain about a quarter of a gallon 
per M cu.ft. It is, of course, readily 
apparent from the fundamentals 
briefly set forth previously that the 
operating temperature of 1,800 deg. 
F. necessary to produce a 570 B.t.u. 
gas is much beyond the optimum 
point for the production of aro- 
matics. This incidentally explains 
the high purity of the benzol. 

With the object of producing 
larger quantities of benzol, sufficient 
to justify recovery, research was un- 
dertaken in 1920 and 1921. A pro- 
cess was devised whereby rich oil gas 
of over 1,300 B.t.u. was produced at 
the optimum temperature for the 
production of aromatics. This gas, 
after being stripped of the aromatics, 
was reformed to the regular 570 
B.t.u. standard. During the reform- 
ing operation, additional benzol was 
produced. 


A small gas works owned by the 
company in Vancouver, Wash., was 
converted into a pilot plant to study 
the process. Many data were gathered 
over a period of several months, result- 
ing also in two different procedures for 
reducing the high B.t.u. gas to 570 
B.t.u. standard: Procedure A, by re 
forming (Hall patent No. 1,409,709) ; 
and Procedure B, by blending the rich 
gas with a very low B.t.u. gas to ac 
complish the same result (Hall patent 
No. 1,466,648). The latter procedure, 
which may be operated by producing 
the low B.t.u. gas in another generator 
prior to blending, may also be accom- 
plished in the same generator by mak- 
ing low B.t.u. gas at the beginning of 
the run and high B.t.u. gas at the end 
of the run. 

Procedure B in practice produces 
less benzol than Procedure A, but was 
nevertheless adopted by the company 
because of the lesser capital invest- 
ment required and constitutes the pres- 
ent operating method. Procedure A 
lay dormant until recently when it was 
revived as a part of the current re- 
search program. 

The production of byproducts such 
as briquets, tar, benzol and toluol, has 
resulted in substantial revenues there- 
by giving Portland Gas & Coke Co. an 
extremely low cost for manufactured 
gas and has equipped the company to 
successfully meet the very severe elec- 
trical competition prevalent in the 
Northwest. It was natural, therefore, 
in the effort to offset losses of reve- 
nues due to rate reductions, to work 
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for additional byproduct revenues. Of 
these, benzol, because of its high 
value per pound and available local 
market as motor fuel, offered the best 
opportunity. 

After a survey of the available art, 
the most desirable procedure seemed to 
be the manufacture of high B.t.u. gas 
with reforming as outlined under Pro- 
cedure A above. 

During the year 1938, an oil gas 
generator pilot plant was built. This 
plant, illustrated in Fig. 3, consisted 
of a 4-ft. shell, 35 ft. high, built ac- 
cording to the same design as the large 
plant generators. A wash-box, scrub- 
ber, light-oil absorber and meter were 
provided together with a 2,000 cu. ft. 
storage holder. The plant was well in- 
strumented, including a gas calorimeter 
and Ranarex specific gravity indicator. 
A still for distilling wash-oil was also 
installed. 

The pilot plant was first operated to 
produce the regular 570 B.t.u. gas in 
order to calibrate the plant in com- 
parison with the large commercial gen- 
erators. Thereafter the pilot plant was 
operated for about six months to pro- 
duce various grades of high B.t.u. gas. 
This gas, after being stripped of light 
oils and stored in the 2,000 cu.ft. 
holder, was subsequently reformed in 


the same pilot plant generator. This 
was accomplished by taking the gas 
out of the holder with a small com- 
pressor and passing it through the 
pilot plant generator as in the gas- 
making operation. The reformed gas, 
after passing through the same aux- 
iliary apparatus as before and being 
stripped of secondary light oil, was 
metered and sent to plant mains. 

Various grades of heavy oil from 8 
to 12 deg. API gravity were used; 
while cracking conditions were varied 
to produce high B.t.u. gas of from 950 
to 1,350 B.t.u. per cubic foot. 

The rates of flow were adjusted to 
give best space-velocity conditions. 
Such optimum conditions were ob- 
tained during each run by maintaining 
the gas issuing from the generator at 
constant specific gravity by means of 
the Ranarex indicator, there being a 
fixed relationship between the heat 
value of the gas and the specific grav- 
ity. There was also a constant rela- 
tionship between the heat value of the 
gas and its benzol content, hence the 
production of aromatics could be con- 
trolled by the observation of specific 
gravity. This type of control is the 
subject of Hall patent No. 2,217,250. 

An accompanying tabulation, Table 
IIT, summarizes the observations on 


Fig. 2—Flow diagram of processes used by Portland Gas & Coke Co. in production 
of 570 B.t.u. gas, together with tar, briquets and aromatics 
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Fig. 4—Summary of cracking data obtained with tubular laboratory cracking unit, 
operating with a catalyst on a constant flow of 27.1 deg. API stock 


12 deg. API oil, which 
conditions studied. 

It was determined in various series 
of observations that space-velocity and 
temperatures were compensating, that 
is, results could be obtained with high 
temperatures and high space-velocities 
similar to those with low temperatures 
at low space-velocities. 

After the completion of the pilot 
plant study, the operations were trans- 
ferred to a pair of cross-connected gen- 
erators for large scale experimentation. 
These generators were disconnected 
from the generator house mains and 
the wash-box and tar scrubbers were 
supplemented by a wash-oil absorber. 

Instrumentation was provided to re- 
cord oil quantity and rate of flow, 
with a Ranarex indicator for specific 
gravity of the gas and a calorimeter 
to give the heating value. Operation 
of the large scale apparatus gave sub- 
stantially the same operating results 
as the pilot plant, although some dif- 
ficulty was found in producing the tre- 
mendously high space-velocity utilized 
in the pilot plant because of the limi- 
tations in the oil piping system. 

Reforming operations were not 
studied on a large scale since this op- 
eration is already a conventional one 
in the gas industry. 


is one of the 


Table III—Pilot Plant Yields With High B.t.u. 


(Charging stock, 11.7 


Date of Run. . 


The quantities of tar produced in 
high B.t.u. operation are much in ex- 
cess of the available market for road 
paving materials and the excess tar 
must be utilized for manufacturing 
570 B.t.u. gas as a substitute for heavy 
oil in the regular generators. Hence, 
the gas-making value of the high B.t.u. 
tar was studied in pilot plant opera- 
tion. In making 1,000 cu.ft. of 570 


Table IV—Summary of Observed Data 
on Tubular Pilot Plant 


Charging Stock 
Gravity, API wat 60 os. F. 27.9 
Viscosity, SUS at 77 deg. F 47 
Viscosity, SUS at 122 deg. F. 35. 
Molecular weight. ...... 193 
Distillation range, 99%, deg. F 358-688 
Operating Data 
Test Number... ag 
Av. outlet temp., deg. F 1,435 
Av. sp. gr. gas.. 0.95 
Heating value, B.t.u. per cu. ft., gross 1,418 


Feed per M cu. ft., gal. . — = 


Prebenzol per M cu. 1% gal 1.06 
Light oil per M cu. ft., gal 3.01 
Naphthas per M cu. ft., gal.. 3.78 
Tar per M cu. ft., gals 4.93 
Total liquid products per M cu. ft.. gal 12.7 
Gas Analysis (Vol. “ ) 

Or. 0 10.10 
N: 0 CsHse.. 15.60 
COs 0.40 Cs 6.90 
co. 9.40 C; 2.80 
He. 10.70 Cs 0 
CHa. 34.40 C; 0 
. 19.10 

100,00 


B.t.u. gas of 0.395 sp.gr., 18.30 gal. of 
making tar of 1.187 sp.gr. yielded 2.15 
gal. of tar-gas tar of 1.195 sp.gr. and 
0.50 gal. of light oils of 0.8849 sp.gr. 


TUBULAR EQUIPMENT 


Concurrently with the investiga- 
tions for producing aromatics in the 
internally fired checker-work type of 
apparatus, tubular equipment was 
also explored, with and without the 
use of catalysts. 

In this procedure it is, for ob- 
vious reasons, necessary to use a 
petroleum with a relatively low Con- 
radson residue, as exemplified by a 
diesel oil. The type of laboratory 
apparatus used in this investigation 
consists essentially of a cracking 
tube preceded by a small vaporizer 
and a constant feed device. The ap- 
paratus is electrically heated and 
equipped with thermocouples. The 
cracking tube is followed by a water- 
cooled condenser and a dry ice freeze- 
out apparatus. Observation of 
specific gravity is by a Ranarex in- 
dieator, and of heating value, by a 
calorimeter.. The results of trials at 
various temperatures are shown in 


Fig. 4. It will be noted from the 
distillation range of the products 


boiling within the motor fuel range 
that satisfactory aromatic content, as 
indicated by the benzol and _ teluol 
plateaus, was not produced until 
temperatures between 1,300 and 1,400 
deg. F. were reached. 


About the time this investigation 
was completed it was learned that the 
General Fuel Co. of Detroit had been 
working along parallel lines and, after 
some negotiations, it was decided to 
combine forees to prevent duplication 
and to expedite results. As a result 
of this arrangement a semi-commercial 
tubular cracking unit was designed by 
the Bechtel-McCone-Parsons Co., petro- 
leum refinery engineers, and built by 
Portland Gas & Coke Co, at the com- 
pany’s plant. This pilot’ plant is 
illustrated in Fig. 5. It had a capacity 
of 2.000 gal. of light grade oil per day 


and consisted of a gas-fired) furnace 


Operation of Oil Gas Generators 


to 12.0 deg. API cracked residuum) 


6/3 6/2 61 67 431 66 610 64 68 “9 
Sp. gr. of lean gas (Ranarex.) 0.50 0.62 0.67 0.70 0.74 0.75 0.78 0.78 0.81 0.85 
Oil used, gal. per M cu. ft 15.28 17.66 18.90 19.34 20.90 19.83 20.90 24.65 23.04 25.05 
Light oil, gal. per M cu. ft 1.01 1.66 2.03 2.10 2.19 2.24 2.30 3.43 3.10 3.47 
lar, gal. per M cu. ft... 4.54 7.41 5.20 7.13 8.90 8 40 8.34 11.10 8.44 11,28 
ou used, Ib. per M cu. ft. 3 125.4 145.5 155.2 158.8 170.0 163.0 171.6 203.0 189.0 205.5 
Gas, lb. per M cu. ft. , 38.2 47.4 51.2 53.5 56.6 57.4 59.6 59.6 61.9 65.0 
Light oil Il lb. per M cu. ft..... 7.3 11.9 14.8 15.1 15.8 16.2 16.4 23.8 21.7 24.9 
Tar, lb. per M cu. ft ‘ 40.8 66.7 47.1 64.2 80.1 75.6 5.0 99.9 76.0 101.6 
Recovery, lb. per M cu. ft. _ 86.3 126.0 113.1 132.8 152.4 149.2 151.0 183.3 159.6 191.5 
Recovery, percent by weight 7 68.8 86.6 72.8 83.6 89.7 91.5 88.0 90.3 84.4 93.1 
ent oil, vol. percent of making oil 6.6 94 10.7 10.9 10.6 11.3 11.0 13.9 13.5 13.9 
Par, vol. ane of making oil 29.7 42.0 27.5 36.8 42.40 42.3 39.9 45.0 36.6 45.0 
(jas, weight percent of making oil. . 30.5 32.6 33.0 23.7 33.3 36.2 34.9 29.3 32.8 31.6 
Light oil, deg. API gravity 30.8 20.4 20.1 31.9 31.7 30.9 33.8 37.0 35.6 39.2 
Gas, B.t.u. per cu. ft. (grose 946 1,075 1,125 1,194 1, 208 1,254 1,295 1,308 1,318 1,362 
Higher olefines in gas, vol. percent $4 5.1 s.0 9.6 12.6 11.1 13.6 13.2 15.0 16.5 
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containing alloy tubing, followed by a 
fractionating column for the separation 
of heavy residues from the gas and 
light oil. The overhead products, after 
cooling, were compressed to 650 lb. per 
sq.in. and the condensate was rectified 
in a stabilizer to separate the pre- 
benzols from the light oil. 

This plant was operated for about 
six months and produced an excellent 
grade of aromatics. The operation was 
quite critical on account of the pro- 
duction of carbon in the exit connec- 
tions, but this mechanical difficulty was 
overcome by the insfallation of carbon 
removing devices. Operations were 
conducted with and without a catalyst, 
generally around 1,400 deg. F., and 
the results from a typical run are 
shown in Table IV. Control of the 
operation was principally by the spe- 
cifie gravity of the outcoming rich 
gas, since an excellent correlation be- 
tween specific gravity and the degree 
of cracking was found to exist. 

It was also found that the quality 
of light oil in regard to aromatic con- 
tent was readily judged from the spe- 
cific gravity of the fraction boiling 
below 422 deg. F., satisfactory aro- 
matic content being obtained with light 
oil having an API gravity below 32. 
This quality was generally associated 
with a gas specific gravity of 0.9 or 
less. It will be noted that the per- 
centage yield by volume of aromatics 
from the 27 deg. API charging stock 
was greater than the corresponding 
yields in the generator type of opera- 
tion from 12 deg. oil. This comparison 
is, however, somewhat misleading since 
if the 12 deg. oil is evaluated for it~ 
diesel oil content, the results are sur 
prisingly similar. 


KNOWLES COKE OVEN 


The manufacture of 570 B.t.u. oil 
vas in cheecker-work generators pro 
duces as a byproduct large quantities 
of lampblack. This material, when 
briquetted, produces a high type of 
domestic fuel, but is not well suited 
for electro-metallurgical purposes 
where petroleum coke finds its field. 
Portland has lately become the Mecea 
for electro-metallurgieal and electro- 
chemical processes because of the ad- 
vent of cheap power from the Bonne- 
ville development on the Columbia 
River. The aluminum industry, rep 
resented by the plants of the Alum 
inum Co. of America the 
Reynolds Metals Co.. has loeated in 
the Portland area and requires large 
amounts of petroleum coke for the 
manufacture of electrodes. This ma 
terial is not produced in the North 
west and must be imported. 


Consideration was therefore viven 
by Portland Gas & Coke Co. to the 
manufacture of electrode coke from pe 
troleum. After considerable study of 
the available apparatus Knowles ovens 


104-9 


were selected for this purpose, and an 
investigation was carried on jointly 
with the H. A. Brassert Co. of New 
York resulting in the building of a 
pilot coke oven. 

This oven consisted of an insulated 
brick chamber approximately 3 ft. wide, 
6 ft. long and 8 ft. high outside, with a 
hearth of silicon carbide, and walls 
about 1] ft. thick including the insula- 
tion. The oven was equipped with 
doors at either end for the removal 
of coke and was fired under the hearth 
by gas burners. A gas-fired silicon 
carbide muffle was provided in the up- 
per part of the oven for superheating 
the gases from the distillation of oils, 
and a gas offtake communicating with 
the gas condensing and recovery ap- 
paratus already available in the 
generator type pilot plant. The in- 
vestigation had two objectives: (1) to 
produce a type of coke suitable for the 
production of electrodes, and (2) to 
erack the overhead materials suffi- 
ciently to produce a satisfactory grade 
of aromatics. Trials demonstrated that 
both objectives could be achieved. An 
83 deg. API Dubbs cracked residuum 
was utilized for the investigation, the 
results of which are given below in 
Table V. 

Knowles ovens have heretofore been 
used for the cracking of heavy petro- 
leum residues in the oil industry, with 
the object of producing products in the 
range of gasoline and gas oil, and of 
getting rid of the carbon residue. The 
fractionation of aromatics in the Port- 
land Gas & Coke Co.’s operation is a 
new objective and requires cracking at 
elevated temperatures and with modi- 
fications of the oven design. 


Character of Aromatics—Consider- 
ation of the fundamentals set forth 
at the beginning of this paper makes 
it apparent that the vield and quality 
of aromaties produced by cracking 
are the result of the proper appliea- 
tion of temperature and space-veloci- 
ties. Therefore, the choice of charg- 
ing stock and of apparatus are 
merely matters of economies. 

Portland Gas & Coke Co.’s in- 
vestigations were directed primarily 
to the production of aromaties of 


* There is one distinct difference be 
tween the light oils and tars prodneed 
from petroleum and those produced from 
coal, which is the practical absence of 
oxygenated and nitrogenous compounds 
such as phenols and pyridine bases, only 
traces of these materials being present. On 
the other hand, the higher boiling fraction 
of oil tar corresponding to the cresote oil 
fraction in coal tar is also an excellent 
wood preservative. An investigation of 
the merit of oil tar creosote prepared by 
Portland Gas & Coke Co. has been made 
by Prof. Glenn Voorhies of Oregon State 
College and the results of his investiga- 
tion have been published in Oregon State 
College Engineering Exneriment Station 
Bulletin No. 13, entitled “Oil Tar Creo- 
sote for Wood Preservation.” This in- 
vestigation indicates that phenols are 
not necessary to a good wood preserving 
ereosote and in fact are generally removed 
from coal tar creosote; and that because 
of the volatility of phenols their preserva- 
tive valne is of short duration. 
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relatively high purity, susceptible to 
being refined into specification prod- 
ucts. It was desired to produce a 
grade of light oil of such a quality 
as to minimize refining difficulties, 
that is, under conditions of cracking 
sufficiently severe to eliminate most 
of the gum-forming diolefines. The 
light oils produced from the three 
methods deseribed were generally of 
the same character when produced 
under similar cracking conditions. It 
was found that the light oil re- 
sponded in a satisfactory manner to 
the usual refining methods employed 
in making motor benzol, pure benzol, 
pure toluol and the various other 
specification products usually ob- 
tained from coal tar. As an instance 
of the satisfactory quality of these 
light oils, it may be said that nitra- 
tion toluol free from paraffines is 
readily prepared. It may be gener- 
ally stated that light oil manufae- 
tured from petroleum under proper 
eracking conditions is in every way 
equal to the light oil from coal gas 
or eoke oven plants.* 

Oil tar from the coke oven is quite 
similar to that produced from the 
generator type of operation and is 
equally suitable for the preparation 
of road binders, briquetting and 
electrode pitches. The oil coke from 
Knowles ovens ean be _ processed 
either to metallurgical or foundry 
coke, or to the high density coke re- 
quired for the manufacture of 
electrodes. 


Olefines—The lean gas after strip 
ping of aromatic contents has an an- 
analysis as shown in Table VI. It will 
he noted that substantial quantities 
of ethylene, propylene and butylene 
are present in this gas. These prod- 
uets ean be readily recovered by a 
combination of absorption, compres- 
sion and refrigeration and are pres- 


Table V—Coke Oven Pilot Plant Yields 
Run No 67 


Feed, gal. per M cu. ft PE ee 
Gas, M cu. ft 1.0 
B.t.u. per cu. ft., gross. .......... 
Specific gravity............... 0.64 
Light oi], 422 deg. E. P., gal. per{M cu.ft. 2.15 
Tar, gal. por BE 6.08 
Table VI—-Lean Gas Composition 
Volume 
Percent 
Carbon dioxide 0.20 
Carbon monoxide 1.54 
Oxygen 0.58 
Hydrogen 22.74 
Methane 43.59 
4.46 
Ethvlene 10.44 
Ethane 7 20 
Propene 6.00 
Butenes 2.08 
Pentenes 0.63 
Hexenes 0.54 
190.00 
B.t.u. per cu. ft., grose 1,038 
Specific{gravity .. 0 6379 
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Fig. 6—Artist's drawing of new heavy-residuum cracking plant, using Knowles 
ovens, being built by Portland Gas & Coke Co. for byproduct production 


ent in considerably larger amounts 
than in the cracking gases from oil 
refineries. 

These olefines constitute a cheap 
and substantial supply of raw ma- 
terial for numerous synthetic organic 
chemicals. Availability of these 
hydrocarbons in the Northwest is 
particularly important in view of 
cheap electric power for the produc- 
tion of chlorine and caustic soda, 
whieh are generally the tools for 
eonverting the olefines into the num- 
erous plastics and other products 
which have become so important to 
industry in the past few years. In 
a following section the utility of these 
products will be illustrated. 


BYPRODUCT DEVELOPMENT 


The research program briefly de- 
scribed above gave Portland Gas & 
Coke Co. the choice of several 
methods for the production of aro- 
maties and the decision became a 
matter of economies. The Knowles 
eoking oven method was finally 
chosen because, in addition to pro- 
ducing all of the byproduets given by 
the other methods, it also produces 
petroleum coke. 

Therefore, we are now building 
four Knowles coke ovens for the pro- 
cessing of 85 deg. API Dubbs 
eracked residuum. These ovens will 
be supplemented by light oil re- 
covery apparatus together with ad- 
ditions to the existing light oil 
refinery which will permit the pro- 
duetion of additional motor benzol 
and toluol, together with specifica- 
tion xylols and solvent naphthas. The 
tar will be processed to electrode 
piteh and road binder in existing tar 
distilling equipment. 


Surplus tar will be used as a sub- 
stitute for generator fuel in the ex- 
isting oil gas generators, for which 
purpose tankage and piping connec- 
tions will be provided. Lean gas 
after the removal of light oil is of 
approximately 1,100 B.t.u. and will 
be reformed in the existing oil gas 
generators to the required standard 
of 570 B.t.u., during which operation 
additional quantities of light oil and 
lampblack will be produced. It is 
expected that this plant, which will 
cost about $1,250,000, will be ready 
for operation in December of this 
year. An artist’s drawing of the com- 
pleted plant is shown in Fig. 6. 

From this development, including 
existing facilities, Portland Gas & 
Coke Co. will produce annually by- 
products including 3,350,000 gal. of 
benzol, 540,000 gal. of toluol, 320,000 
gal. of xylol, 317,000 gal. of solvent 
naphtha and 2,500,000 gal. of road 
tar; in addition, 42,000 tons of 
briquetted lampblack, 21,000 tons of 
electrode coke and 15,000 tons of 
electrode pitch. Not initially reeov- 
ered but available for future produe- 
tion annually will be 3,000,000 gal. 
of creosote oil and 14,000,000 Ib. of 
ethylene, 12,000,000 Ib. of propylene 
and 6,000,000 lb. of butylene. 

The gas industry is a logical eol- 
laborator of the oil refining industry 
for the most advantageous and eco- 
nomic processing of petroleum, a 
fact which is true principally for two 
reasons: (1) The gas industry can 
process petroleum advantageously at 
operating temperatures suitable for 
the production of aromatics, since the 
production of large quantities of gas 
does not constitute a_ limitation. 
(2) The petroleum industry, how- 
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ever, can process petroleum advanta- 
geously only to a point where the 
residues are sufficiently fluid for 
transportation. If the oil is pro- 
cessed to coke, the local market must 
be depended upon in view of freight 
limitations. Only in favored loca- 
tions are the local markets large 
enough to absorb the quantities 
involved. 


GAS INDUSTRY OPPORTUNITY 


Thus it seems apparent that the 
gas industry can with advantage 
earry on the processing of petroleum 
from a point where the oil industry 
leaves off. To be sure, the petro- 
leum industry can produce aromatics 
by selective extraction of materials 
containing small quantities of aro- 
maties or by the catalytic eracking 
of selected hydrocarbons, but it is 
not believed that such methods can 
compete with aromatics produced by 
the gas industry from the heaviest 
petroleum residues. 

There is a real opportunity for the 
gas industry to take its place in the 
sun as a purveyor of hydrocarbons 
to the chemical industry. There are 
few industrial organic chemicals that 
ean not be synthesized direetly or in- 
directly from either olefines or oro- 
matics. To mention only a few of 
these, motor fuels, phenol, amines, 
styrene, lacquer solvents and ex- 
plosives can be derived from the aro- 
maties produced. With the recovery 
of methane and ethane, in addition 
to the olefines mentioned, alcohols, 
esters, resins, high anti-knock motor 
fuels and other organics such as 
glycols can be made. From the tar, 
road and roofing materials, pitches, 
paints and wood preservatives are all 
recoverable, and from the carbon, all 
types of coke and earbon products, 
as well as carbon derivatives such as 
CaC,. In fact the future of the 
manufactured gas industry in its in- 
tense competition with other fuels 
may well depend upon the capitaliz- 
ing of these opportunities. 
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ESTERN PLANTS are doing 
their share to make more 
aluminum in the United States than 
in all of the rest of the world com- 
bined. According to plans announced 
in Washington late in August, further 
expansion of production’ facilities 
during the next 15 months will bring 
this country’s total annual eapacity 
to 1,500,000 000 Ib. This is to be 
compared with an output of 327,- 
000,000 Ib. in 1939, of approximately 
420,000,000 Ib. in 1940 and a pres- 
ent estimated capacity of about 
900,000,000 Ib. Of these newest 
plants to be government-financed, 
but privately built and operated, it 
is expected that at least four will be 
located in the Far West. The Defense 
Plant Corporation has already an- 
nounced that Aleoa will build and 
operate a second plant in the Port- 
land, Ore., district with 90,000,000 
lb. of annual capacity. Aleoa will also 
add 150,000,000 lb. of smelting ea- 
pacity at Massena, N. Y., and con- 
struet a third metal plant in Ar- 
kansas with a capacity of 100,000,000 
lb. It will also build a 40,000,000 Ib. 
alumina plant in Arkansas for the 
government. 
While the contracts with the oper- 
ating companies for the other west- 


Airview shows how the Vernon works was expanded 455 percent in buildings 
since Germany over-ran Poland in 1939. 
shapes, rivets and sand- and permanent-mold castings are made here 


rg 


Aluminum alloy forgings. extruded 


New extrusion mill at Vernon, Calif.. works of Aluminum Company of 
America, soon to have a capacity of more than a million pounds of ex- 
truded shapes per month 


ern plants had not been officially con- 
summated by September 1, an 
announcement from OPM indicated 
that Union Carbide & Carbon Corp. 
would probably build and operate a 
60,000,000 Ib. plant at Spokane, 
Wash.; that Bohn Aluminum & 
Brass Co. would build a 70,000,000 
lb. plant in the Los Angeles or Boul- 
der Dam area, and that the Olin 
Corporation had been selected for a 
30,000,000 Ib. plant in the Tacoma, 
Wash., district. It was indicated 
that Aleoa engineers would assist in 
the design and construction of at 
least two of these plants and help to 
train the necessary operating per- 
sonnel—all without profit to itself. 

Further contribution to the na- 
tional defense is noted in that com- 
pany’s recent announcement that as 
of October 1, 1941, the price of 
ingot aluminum is to be reduced an- 
other 2 eents—from 17 to 15 cents 
per lb. This is the fourth reduction 
in 18 months, prior to which time 
aluminum sold at 20 cents per lb. 
The immediate beneficiary is Uncle 
Sam who is buying almost the entire 
output. After the emergency de- 
mands are over, these lower prices 
will undoubtedly open wider peace- 
time markets for this metal. 


An Editorial 


Pictured on these pages are two 
West Coast plants—financed, built 
and operated by the Aluminum Com- 
pany of America out of the $200,- 
000,000 of its own funds which it 
has already invested in the national 
defense program. The company’s 
new metal producing plant at Van- 
ecouver, Wash., originally intended 
to produce 30,000,000 lb. of ingot 
vearly went into operation in 1940 
with a capacity of 60,000,000 lb. and 
has now been further expanded to 
produce more than 150,000,000 |b. 
annually. This is as much as the 
entire aluminum industry made in 
this country in 1924. Alongside the 
plant to make the metal, there has 
also been installed capacity to make 
the 120,000,000 lb. of earbon elee- 
trodes per year used in the reduction 
furnaces which reduce the alumina to 
the metal. 

The Vernon works of the Alumi- 
num company, on the outskirts of 
Los Angeles, started out in 1938 as 
a single small plant capable of turn- 
ing out the few hundred sand east- 
ings required by the airplane indus- 
try in those days. When it became 
necessary to speed the flow of alumi- 
num for the nation’s greatly aeccel- 
erated defense program, the Vernon 


Four of the 21 hammers in Vernon works that are 
producing forgings for national defense even before 
the floor has been completed in the building 
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Summary 


plant area was inereased 455 per- 
eent. New buildings being 
erected and new equipment is being 
installed for the increased production 
of aluminum forgings, sand and 
permanent mold castings, and other 
items of aluminum needed for air- 
eraft. There are now 21 forging 
hammers at the Vernon works, busy 
24 hours a day, pounding out the 
high strength aluminum parts which 
make America’s planes out- perform 
any in the world. When all equip- 
ment on order has been installed, the 
eapacity of the Vernon works on 
forgings will have been increased by 
350 percent in less than a year. 

The Reynolds Metals Co.’s plant 
at Longview, Wash., just now get- 
ting into operation, is expected to 
climb to a capacity production of 
60,000,000 lb. of aluminum ingot per 
year by about October 15. The alu- 
mina will be supplied from the 
company’s mill at Lister, Ala.  Al- 
coa’s plants are supplied with 
alumina from greatly expanded 
facilities at Mobile, Ala., and East 
St. Louis, Ill, and will be served 
later by the new Arkansas mill. 

Thus, a completely integrated in- 
dustry, the largest in the world, con- 
tinues its phenomenal advance. 


Electrical energy for the great aluminum works at Vancouver, Wash., comes from Bonneville Dam 


Bonneville transformers installed at substation. 


nis 


Alcoa’s line and Vancouver plant in rear 


Vancouver plant 15 months after construction started. Five metal-producing units, each capable of turning out 30,000,000 lbs. 
of aluminum a year. were in operation by June 1, 1941. This 150,000,000 lb. annual production is in excess of our entire 
capacity during World War I and yet is only 10 percent of the aluminum that will ultimately be available 
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J. H. COx Westinghouse Electric & Manufacturing Co., E. Pittsburgh, Pa. 


D. I. BOHN Aluminum Co. of America, Pittsburgh, Pa. 


Chem. & Met. INTERPRETATION 


Much of the rapid growth of the electrochemical industries can be 
traced to improvements in methods of converting power from alter- 
nating to direct current. In this article the authors describe in detail 
the Ignitron mercury arc rectifiers, which have shown remarkable 
progress since their introduction in 1937 by Westinghouse Electric & 
Manufacturing Co., now in use for the reduction of aluminum at the 
Vancouver plant of the Aluminum Co. of America.—ditors. 


S IN ALL CASES where metal is 
A deposited by  eleetrochemical 
means, the production of aluminum 
requires direct current power, and 
aluminum reduction units require 
relatively large amounts of such 
power. Since the superiority of 
modern alternating eurrent generat- 
ing equipment over direct current 
generating equipment has dictated 
that practically all power be gen- 
erated as alternating current, and 
particularly where it is to be taken 
from one of the existing high power 
networks, the need for direct eur- 
rent power requires conversion 
equipment. In the reduction of 
aluminum, the prime requisite for 
this conversion equipment is relia- 
bility, and it is essential that any 
conversion device must have proved 
itself before it can be applied in this 


field. Also, since an electrochemi- 
cal process operates continuously at 
full load, the efficiency of the con- 
version unit is an important factor 
in its selection. 

Earlier aluminum plants were sup- 
plied with synchronous converters. 
Although this equipment was satis- 
factorily reliable, it had the disad- 
vantages of high maintenance cost, 
time required for placing many units 
on a bus, and noise. Because of 
these objections, the mereury are 
rectifier was welcomed by the alum- 
inum industry after it pro- 
gressed to a point where the question 
of reliability did not cause too much 
concern. The earlier rectifiers were 
of the multi-anode continuously- 
excited type, and their performance 
was such that after about 1930 all 
major expansions in aluminum plants 


throughout the world employed mer- 
cury-are rectifier conversion equip- 
ment rather than synchronous 
converters. 

Although the multi-anode  con- 
tinuously-excited rectifier was a 
great improvement over the rotating 
device, it fell short of utilizing the 
inherent possibilities of the mereury 
vapor are. This is illustrated by the 
faet that the large size multi-anode 
rectifiers have a voltage drop loss 
of the order of 29 v., whereas the 
are drop of a simple mereury vapor 
are is 10 v. or less. The large multi- 
anode rectifier just about equals in 
efficiency the rotary converter at full 
load. In order to maintain relia- 
bility to a satisfactory degree, the 
are drop in a multi-anode rectifier 
cannot be reduced appreciably. 
However, in the Ignitron rectifier,’” 
with its intermittent excitation and 
short are path, the are drop more 
nearly approaches the theoretical 
minimum with the same degree of 
reliability. In addition to the ad- 
vantage of improved efficiency, the 
Ignitron, being made in single anode 
tanks, is quite flexible in arrange- 
ment and requires a minimum of 
spare capacity for any given re- 
quirement. Its smaller vacuum 
volume requires a relatively short 
processing time. 


EXPERIMENTAL INSTALLATION 


Before any important application 
of Ignitrons for aluminum reduction 
could be considered, it was essential 
that the device be proved on an 
actual aluminum plant bus to demon- 
strate its ability to earry full load 
continuously over long periods with- 


Fig. 2—Apparatus arrangement in the Ignitron rectifier station of the Vancouver plant of the Aluminum Co. of America 
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out serious deterioration. To pro- 
vide such a demonstration, the Alum- 
inum Co. of America and the West- 
inghouse Electric & Manufacturing 
Co. cooperated in the installation of 
an experimental Ignitron on an 
operating bus of an aluminum re- 
duction plant at Massena, N. Y. This 
unit consisted of an assembly of 
six single-anode Ignitron tanks 
which laboratory tests indicated 
should have a nominal rating of 
100 kw. at 600 v. The unit was 
operated for nearly a year. During 
the major part of the time the load 
was 1200 to 1500 kw., but for a part 
of the period the unit carried 1800 
kw. This test definitely demonstrated 
that the Ignitron would withstand 
service on a high power bus and 
that it had a reliability factor which 
measured up to that of other forms 
of conversion apparatus. The unit 
was operated for a time with one 
anode out of service. Ability to 
operate in this manner is an added 
safety factor. 


PLANT INSTALLATIONS 


When the Aluminum Co. of 
America initiated the large expan- 
sion program necessitated by Na- 
tional Defense, it was considered 
that the trial Ignitron unit had 
sufficiently demonstrated the prime 
requisite, reliability, to dictate the 
use of this type of equipment over 
the other types previously used. At 
the present time there are five 
aluminum reduction units supplied 
by Ignitrons in operation in the 


Fig. 1—General view of the rectifier floor of the aluminum plant at Vancouver 


Vaneouver, Wash., plant of the 
Aluminum Co. of America. <A typi- 
cal unit will be described. 

Figure 1 shows a general view of 
the rectifier floor, Figure 2 a plan 
view in outline, and Figure 3 a 
simplified cireuit diagram. A sta- 
tion unit consists of 12 Ignitron 
rectifier sections, each section com- 
plete in itself except that two see- 
tions are fed from one transformer. 
The Ignitron rectifier consists of 12 
single anode tanks mounted on a 
single frame with common vacuum 
and water cooling systems, the latter 
ineluding the circulating water pump 
mounted underneath reetifier 
frame. Figure 4 shows a view of 
this assembly. Each tank has a 
separate vacuum valve so it ean be 
treated as a separate item and _ re- 
placed if necessary. 

Control apparatus for both 
vacuum and exeitation devices is 


Fig. 4—Anode tanks of an Ignitron rectifier mounted on a single frame with com- 
mon vacuum and water cooling systems. including a circulating water pump be- 
neath the rectifier frame. Each tank has a separate vacuum valve 


mounted in a single cabinet for each 
rectifier section, located on the floor 
adjacent to the Ignitron. The 
vacuum system is of a long-estab- 
lished type, utilizing a three-stage 
mereury vapor high-vacuum pump, 
an interstagé reservoir with baro- 
metrie seal, a rotary oil-sealed back- 
ing vacuum pump and both manu- 
ally operated MeLeod and indicating 
hot-wire vacuum gauges. The ex- 
citation system is of the saturating 
reactor type making use of capaci- 
tors, charged through linear reactors 
from an alternating current auxiliary 
transformer, and discharged at the 
proper point in the eyele through a 
saturating reactor and the ignitor 
to start the are. This system makes 
use of statie devices throughout 
without thermionic control tubes. 

Although all parts of the cooling 
system of the Ignitron are non- 
ferrous throughout, in order to 
eliminate the accumulation of sedi- 
ment or seale in the Ignitron water 
tubes the cooling is done through 
heat exchangers which use raw water 
from the plant supply. By loeating 
the circulating water pump on the 
rectifier frame, all rectifier items re- 
quiring frequent inspection are 
located on the rectifier floor. The 
use of untreated water made possible 
by nonferrous cooling spaces permits 
solid grounding of the heat ex- 
changer without excessive insulating 
hose length or electrolysis at the 
nipples or targets. 

Transformers are connected to 
the anodes through high-speed anode 
breakers, and by the use of anode 
balance coils two anodes are supplied 
from one transformer phase with 
one breaker pole. Figure 5 shows a 
six-pole breaker unit. The anode 
breakers are motor gang operated, 
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individually trip free and with in- 
dividual high-speed biased reverse 
and forward current trip. The speed 
of operation limits the current rise 
to 0.5 eyele on a 60 eycle basis. The 
high speed anode breakers, discon- 
necting both the d.c. and a.c. power 
sources quickly in the event of an 
areback, minimize the duty on all 
elements. The use of these high- 
speed anode breakers eliminates the 
necessity for oil cireuit breakers, 
or the equivalent, in the rectifier 
transformer primaries, disconnects 
only being provided. 

The ease of each reetifier trans- 
former is grounded through a special 
eurrent transformer and relay, which 
will trip out the main switches feed- 
ing the station in the event of an 
internal rectifier transformer fault. 
A semi-high speed cathode breaker 
earrying main rectifier output is con- 
nected between the rectifier and the 
positive bus. It acts to 
backup protection and, by 
tripping, an entire 
duction load can be disconnected. 

The station is controlled 
central switchboard on which are 
mounted the control switches for all 
breakers and voltage control phase 
shifters, station control relays and 
the indicating meters over which the 
station operator 
supervision. In order 
satisfactory 
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compromise between 
simplicity of station wiring and eon- 
venience of operation, those instru- 
ments and control whieh 
the station operator needs to have 
at a central location are on the main 
switchboard and those which require 
only infrequent attention are on the 
individual rectifier enbiecles. 
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Fig. 3—Simplified circuit diagram of Ignitron rectifier station at Vancouver 


As mentioned before, one trans- 
former feeds two rectifier sections, 
with a total capacity of 10,000 am 
peres at 645 v. By building some 
transformers with delta’ primary 
and others with star primary, ani 
by the use of phase shifting trans- 
formers in the primary supply to 
each rectifier transformer to shift 


Fig. 5—Six-pole, high-speed anode breaker, 1600 amperes per pole, 750 volts, d.c. 
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the phase position of the supply 
voltage either + 10 degrees, the 
entire station operates as a 36 phase 
unit... Earlier experience showed 
that with operation at 30 or more 
phases, even a large station does 
not produce objectionable harmonies 
in the a.c. system which might cause 
trouble by influence on communica- 
tion cireuits or the heating of the 
supply generators. 

The first aluminum reduction unit 
supplied with Ignitron reetifiers was 
placed in service late in August 
1940. Units have since been added 
so that at the present time there are 
sixty 5000 amp. units in operation. 

Areback frequency has been main- 
tained at a satisfactorily low level, 
and no operating troubles other than 
of a minor nature have been ex- 
perienced. The excitation scheme 
employed has operated excellently. 
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Western Wastes as Materials 


WILLIAM C. McINDOE Chemical Engineer 
Market Development Section, Bonneville Power Administration, Portland, Ore. 


Chem. & Met. INTERPRETATION 


Present capacity for ethyl alcohol production on the Pacific Coast is 
not sufficient to continue present uses and also supply requirements 
for a projected military explosives plant in the Northwest. This 
article surveys the wastes and culls available in or near the region 
of the proposed plant, from which alcohol could be made. Sulphite 
waste liquors appear to offer the best possibilities, although tre- 
mendous wood wastes might be used, while smaller quantities could 
be made from beet sugar molasses, fruit canners’ wastes, cull pota- 
toes and by synthesis from ethylene or acetylene.— Editors. 


N the course of a survey of avail- 
I able raw materials for a military 
explosives plant (combined smoke- 
less powder and TNT) for the Pa- 
cifie Northwest, a serious deficiency 
in industrial aleohol supplies was 
discovered. However, at the same 
time certain fermentable agricultural 
and other cull and processing wastes 
were found to exist in apparently 
adequate quantities to meet any an- 
ticipated deficiency. Reeovery plants 
would have to be built to produce 
needed aleohol supplies; but could be 
put into operation by the time the 
explosives plant itself was ready to 
take the aleohol. 

The size of the smokeless powder 
plant proposed would require about 
55 tons per day of 95 percent al- 
cohol, or over 19,000 tons per year 
of 350 days. 

The Pacific Northwest faces this 
manufacturing problem possessed of 
only a pilot plant (cull potato), eap- 
able of producing only 720 proof gal. 
per day, or about 25 tons, and with 
neighboring California’s total pro- 
duetion only 18,900 tons annually. 

In reaching a logical solution to 


Table I—Six Potential Sources for North- 


west Industrial Alcohol 
(Est. annual tons of alcohol) 


1. Sulphite waste liquors from North- 

west pulp mills........... 51,974 
2. Hydrolysis of wood wastes. . . . 5,277,000 
3. Fruit canners’ rejects............ 26,556 
4. Beet sugar molasses. ............ 7,250 
5. Starch from cull Idaho potatoes... 4,756 
6. By synthesis from the ethylene re- 11,008 


covered from city gas in Portland and 

Seattle. and from acetylene produced 

from the calcium carbide now made (?) 
by Pacific Carbide & Alloys Co., Port- 

land, and soon to be manufactured by 

Electro Met. Co., also in Portland. 
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this supply problem, disabling diver- 
sions from present markets must be 
avoided. Consequently attention is 
directed to the following six po- 
tential sourees of raw materials 
within or adjacent to the Pacific 
Northwest. In Table I these are 
listed in descending order of esti- 
mated possible importance. 

1. Sulphite Wastes—Aceording to 
R. S. Hatch, director of research of 
Weyerhaeuser Timber Co., Longview, 
Wash., sulphite waste liquor contains 
a certain amount of fermentable 
sugars, and it is possible by proper 
fermentation methods to recover ap- 
proximately 12 gal. of 95 percent 
ethyl alcohol from each 1,000 gal. 
of waste liquors.’ 

It is estimated that some 1,275,- 
000,000 gal. of waste sulphite liquors 
are produced annually in the Pacific 
Northwest. Therefore, from this 
source alone 15,300,000 gal. of 95 
percent alcohol are possible annually. 
This yield corresponds to 103,948,200 
lb., or 51,974 tons annually.* After 
the reeovery of alcohol, some 825,- 
000 tons annually of unfermentable 
organic material would remain from 
which to develop other products, 
such as industrial carbon. 

Such recovery of aleohol is prac- 
ticed in 17 mills in Sweden and there- 
fore is beyond the laboratory stage. 

Interesting verification of these 
figures came from a Puget Sound 
pulp company through the good of- 


*Conversion factors for 95 percent 
alcohol are: sp. gr. at 60 deg. F., 0.8161; 
Ib. per gal., 6.794. 
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nees of H. K. Benson, head of the 
department of chemistry and chemi- 
eal engineering at the University of 
Washington, and from L. C. Haffner, 
consulting engineer, as shown in 
Table 

2. Hydrolysis of Wood Wastes— 
Due to the fact that the Pacific 
Northwest has very large lumbering, 
pulp and paper industries, the feasi- 
bility of securing needed supplies of 
industrial aleohol from logging and 
sawmill wastes was investigated. Any 
major effort to produce byproducts 
from the wastes left in the woods 
after logging operations would go 
far toward eliminating dangerous fire 
hazards while vastly inereasing the 
efficiency of forest crop utilization. 
To dump sawmill wastes around mill 
sites and in streams or to incinerate 
is almost criminally wasteful. 

These wastes ean be classified gen- 
erally as (1) Logging wastes, in- 
cluding stumps, tops, large limbs, 
eulls and breakages; and (2) mill- 
ing and fabricating wastes, such as 
slabs, sawdust, edgings, trims, shav- 
ings and turnings. It has been esti- 
mated that the Pacific Northwest has 
about one-quarter of the remaining 
saw timber in the United States.’ 
Also it has been estimated that the 
annual logging and sawmill wastes 
total about 10 million tons each for 
Washington and Oregon alone, the 
so-called Douglas Fir region. * ° Ac- 
cording to the figures obtained by 
Allen H. Hogdson in his 1929 sur- 
vey, a consolidated annual waste of 
22,351,000 tons exists. 

Friedrich Bergius told the Ter- 
centenary Conference of Arts and 
Sciences at Cambridge (Ang. 31- 
Sept. 12, 1936) that 60-66 percent 
of soft wood can be hydrolyzed to 
sugars of which 80 percent can be 
fermented to aleohol. Using the 
Bergius process, 66 gal. of 100 per- 
cent alcohol could be recovered per 
ton of dry soft wood, or 69.5 gal. of 
95 pereent alcohol.” Therefore, in the 
Pacific Northwest the potential an- 


Table I]—Partial List of Byproducts De- 


tivable From Sulphite Waste Liquor 
(Basis: 1 ton air dry pulp except as noted) 


L. C. 
Haffner Pulp Co. 


Sulphite liquor, gal....... 2,.570t 1,900 
Alcohol, 99 percent, per 
M gal. sulphite liquor, gal. ... 10 
Per ton air dry pulp. lb 4. 
Daily preduction, gal. . 8. 000+ 
Yearly producticn, gal 2,800,000 
Sugars, Ib..... 451 
Methanol, Ib... .. 23 
Ethanol, Ib. . 1 
Acetone, Ib. ... 3 
Acetic acid, lb.... ne 18 
Formic acid, lb... .. 104 
6 


t+ Sulphite liquor: 10.7 percent solids; sugars 
16.91 percent of solids. 


(Please turn to page 121) 
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Town of Green River. Wyo.; region is typical of area in which proposed industry would be established 


Possibilities for a Wyoming 


Chemical Industry 


Chem. & Met. INTERPRETATION 


Two important chemical industry raw materials, trona and wyoming- 
ite, occur in large quantities near Green River, Wyo., while limestone, 
phosphate rock, sulphuric acid and cheap fuels are available nearby. 
A proposal has been made by Robert D. Pike, consulting chemical 
engineer of Pittsburgh, that these deposits be exploited in the manu- 
facture of crude calcined trona, refined soda ash, potash salts such 
as the carbonate and hydroxide, and phosphates such as TSPP and 
TSP. The following brief summary is based on a statement made by 
Mr. Pike before the Senate Subcommittee on Public Lands, presented 


on July 23, 1941.—Editors. 


Dry which has been ad 
vanced to assure the availability 
of large quantities of a high-grade 
crude soda ash, for tremendously ex 
panded metallurgical requirements, 
was made by Robert D. Pike, con- 
sulting chemical engineer of Pitts- 
burgh, in a reeent statement before 
the Senate Subcommittee on Public 
Lands. Mr. Pike believes that de- 
velopment in the near future of the 
natural resources of the Green River, 
Wyo., area would not only provide 
the required soda ash, quickly and 
at low cost, but would permit estab 
lishment of a permanent industry for 
the manufacture of soda, potash and 
phosphate compounds, capable of ab- 
sorbing shipping expense to the 
Mississippi Valley, or even farther 
east. The summary given here is 
hased on Mr. Pike's statement, and 
on a more detailed report prepared 
bv him. 

The deposits of Wyoming leucite 
oceurring in the Zirkel Mesa at Su- 
perior, Wyo., have long been recog- 


nized as unique in the United States. 
This mineral, wyomingite, is a po- 
tassium aluminum silicate, containing 
11.48 percent K.O, with compara- 
tively small percentages of iron, eal- 
cium, magnesium and phosphorus 
oxides. The Zirkel Mesa deposits 
een be mined by open quarrying, 
without overburden, and have been 
estimated to amount to fully 1 bil- 
lion tons, 

Also known for many years have 
heen the soda brine wells at Green 
River, the water of which contains in 
the neighborhood of 9 percent Na.- 
CO, a little NaCl, and minor quan- 
tities of other salts. Unsuccessful 
attempts were made about 35 years 
ago to exploit these brines on a large 
seale, for caustic soda manufacture. 
Currently they are being used on a 
small seale for making sal soda. 
Only recently the source of the brines 
has been discovered in the existence 
of a tremendous bed of massive 
trona, occurring about 20 miles west 
of Green River. Trona was first dis- 
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covered in 1939 in a test hole put 
down by Mountain Fuel Supply Co. 
The diseovery was brought to the 
attention of the Union Pacifie Rail- 
road by Mr. Pike and in 1940 the 
railroad sank two additional test 
holes, confirming the existence of 
the mineral. The deposit, evidently 
ranging from 15 to 20 ft. in thiek- 
ness at a depth from 1,500 to 1,600 
ft., has been estimated to be of large 
extent, possibly totaling as much as 7 
billion tons. It consists of nearly 
pure trona (Na.CO,. NaHCO,. 2H,0) 
containing about 47 pereent Na,CO, 
and about 36 percent NaHCO,, plus 
17 percent water. Impurities are 
present in small amounts, ineluding 
an organic discoloration which is 
readily removed from the product 
during refining. 

Also available near Green River 
are large supplies of 920 B.t.u. 
natural gas and sub-bituminous coal. 
Accessible to railroads within a rad- 
ius of about 200 miles are byproduct 
sulphurie acid, phosphate rock, and 
limestone. 

Briefly, the proposal is that the 
trona deposits be opened up by a 
shaft mine, and room-and-pillar sys- 
tem of mining, permitting trona pro- 
duction at an estimated cost of $1.50 
per ton. Presumably, the trona 
would be hauled to a point nearer to 
the town of Green River where a 
plant would be established for refin- 
ing a high purity soda ash, and pro- 
ducing a ealeined crude product con 
taining 99 plus percent Na,CO,; and 
for the manufacture of other chemi- 
cals based on trona, wyomingite, 
limestone, byproduct sulphurie acid 
and phosphate roek. 

The primary produets of the pre- 
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posed industry would be erude and 
refined soda ash. Economy in ship- 
ment of the crude material requires 
caleining in order to eliminate the 
water of erystallization and the ex- 
cess CO, of the bicarbonate. Such 
caleining results in a loss in weight 
of about 30 percent. For the pro- 
duction of refined soda ash, the pro- 
posed process contemplates dissolv- 
ing coarsely crushed mine-run trona 
in water at 85 deg. C., settling and 
filtering to remove shale and other 
solid suspended matter, and _ treat- 
ment with a small percentage of acti- 
vated carbon for complete removal 
of the organic coloring matter. The 
clear liquor is then cooled in 
an eight-stage vacuum crystallizer 
equipped with mother-liquor-cooled 
surface condensers in the first four 
stages and water-cooled barometric 
condensers in the last four. The 
erystal slurry goes to a thickener and 
filter, and the mother liquor is re- 
eveled. Carbon dioxide lost in the 
first four erystallation stages is col- 
lected and used to reearbonate the 
recveling mother liquor. The re- 
covered erystals of pure sodium 
sesqui-carbonate (trona) go to an 
open-flame calciner for production 
of pure soda ash. 

Owing to the availability of trona 
as an extremely cheap sodium ear- 
bonate at such a plant, the next pro- 
posal is to utilize wyomingite in the 
production of potassium carbonate by 
an interesting base-exchange process 
known as the Lemberg reaction. In 
this reaction the leucite content of 
the wyomingite is 
treated with a sodium salt such as 


NaCl or Na.CO,, with exchange of 
bases between the sodium salt and 
the leucite. The silicate portion of 
the radical does not take part in the 
reaction. Using trona as the sodium 
salt, the process yields potassium 
carbonate, byproduct sodium carbon- 
ate, and a sodium aluminum silicate 
tailing. The yield is said to be 8 lb. 
of K.O per 100 lb. of wyomingite. 

The process consists in treating 
crushed trona and 20 mesh wyom- 
ingite with water in a rotating steel 
autoclave, first under 30 lb. steam 
pressure to break the trona down to 
sodium earbonate, then under 200 lb. 
steam pressure for two to three 
hours to complete the base-exchange 
reaction. The resulting slurry is 
cooled, filtered and washed, the solids 
disearded and the filtrate and wash- 
ings concentrated in a quadruple- 
effect evaporator. Byproduct sodium 
‘arbonate monohydrate crystals come 
off the second effect while a double 
salt, NaKCO,, crystallizes in the last 
effect, to be recycled. The concen- 
trated solution from the last effect is 
cooled to 25 deg. C. in a erystallizer, 
the resulting slurry centrifuged, the 
mother liquor reeyeled and the crys- 
tals of K,CO,.3/2 H.O dried. 

It is suggested that the proposed 
industry would have a marked ad- 
vantage in the production of potas- 
sium carbonate and hydroxide, since 
the former is a primary product, 
produced without need to carbonate 
electrolytically produced KOH, while 
the latter ean readily be made from 
K.CO, by ecausticizing with lime. 

The third phase of the proposed 
Green River operations contemplates 


bringing phosphate rock from Conda, 
Idaho, and byproduct sulphurie acid 
from Garfield, Utah. Manufacture 
of phosphoric acid by the Dorr 
strong-acid process would produce 
an acid of 45 percent P.O;. This acid 
would be neutralized with trona to 
produce dibasic orthophosphate solu- 
tion which would be decolorized with 
char, filtered and cooled to produce 
erystals. These, on 
caleining, would yield anhydrous 
tetrasodium pyrophosphate, Na,P.O,. 
Alternately, other sodium phosphates 
could be manufactured, including 
trisodium phosphate which would be 
made by neutralizing phosphoric 
acid, first with trona (to produce the 
dibasie salt), then with NaOH to 
produce the tribasie salt. 

One reason why this Wyoming 
trona deposit should be opened up in 
the near future, aceording to the re- 
port, is an impending shortage in the 
supply of soda ash for use in the 
production of alumina for aluminum 
manufacture. A possible new use of 
considerable size and interest is in 
steel making. It has been authori- 
tatively suggested that blast furnace 
operation can be speeded up 15-20 
percent through less desulphurization 
in the furnace, followed by the use 
of 20 lb of soda ash per ton of iron 
in the ladle to complete  desul- 
phurization. 

The report proposes annual pro- 
cuetion of 200,000 tons of erude soda 
rsh, 114,000 tons of refined soda ash, 
14,800 tons of ealcined potassium 
‘arbonate, 15,750 tons of tetrasodium 
pyrophosphate, and 45,000 tons of 
trisodium phosphate. 


Consolidated flowsheet with details of trona refining and potassium carbonate processes at right 
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Several of the cyclones and classifiers 
used at the Dicalite plant 


\L and mining engineers, 
especially tie latter, grow ae- 
customed to reeciving samples of dia- 
tomaceous earth and descriptions of 
deposits from enthusiastic and ama- 
teur prospectors. This material has 
been plentifully distributed through- 
out most of the world but relatively 
few of such properties are found to 
be made up of the type of diatoms 
which ean be used in the process 
industries. 

Diatomaceous earth is made up of 
the silicious skeletons of microscopic 
plants which in natural habitat, 
grew beneath the surface of water, 
usually on the bottom of a body of 
water. This in part accounts for 
their wide distribution. Certain 
types of these skeletal materials, 
when properly processed, are exceed- 
ingly useful to the chemical indus- 
try, principally as filter aids and as 
heat insulating materials. To be use- 
ful in filtration, the microscopic 
particles making up diatomaceous 
filter aids must form a “sereen” of 
very minute openings or “pores.” 
These pores are formed by spaces 
around and between the treated dia- 
toms which of themselves do not 
seem to be porous. Viewed under 
the microscope these small particles 
show indentations but no_ pores. 
Hence, best results in filtration, will 
be obtained by those materials that 
will form a kind of “strawpile” on 
the filter cloth, but which at the same 
time will show the least resistance to 
liquid flow. 

Since all diatomaceous deposits 
are highly absorptive, the raw ma- 
terial is usually very high in moisture 
and the practieal diatom prospector 
has learned that deposits low in 
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In Central Oregon there is a 1,000-acre deposit of diatomaceous 
earth which has been known for many years. In 1933 it was taken 
over by the Dicalite Co. In 1940 the plant was completely rebuilt 
following distruction by fire and many new processing improvements 
were incorporated. The 40-ft. deposit is unique in that it is of fresh- 
water origin and the diatoms are of an elongated type especially 
suitable for processing into high flow-rate filter aids.— Editors. 


moisture are of little or no practical 
value. The diatoms must therefore 
have physical properties which en- 
able them to withstand processing 
without loss of their desirable fea- 
tures. 

Other uses for the finished products 
include their use as fillers for plastic 
rubber, paper, polishes, asphalt; ad- 
mixed with conerete, inert extenders 
and flatting agents for paints, ete. 
Each of these uses requires certain 
characteristics which are gained by 
raw material selection and process- 
ing. From this it is easy to under- 
stand why all diatomaceous earth 
deposits are not suitable for com- 
mercial purposes. 

In Central Oregon, about 15 miles 
east of Redmond and elose to the 
Deschutes River, at Terrebonne, is 
a deposit which has attracted atten- 
tion since about 1910. It was worked 
rather sporadically up until 1933 
when it was taken over by the 
Diealite interests who were already 
operating properties in the Palos 
Verdes Hills near Los Angeles. 
(Chem. & Met., Jan. 1938, p. 28.) 

In 1940, the plant was completely 
destroyed by fire and has recently 
been rebuilt with the incorporation 
of new improvements in processing. 

A comparison of the two raw ma- 
terials is quite interesting. The dia- 
toms making up Palos Verdes de- 
posits are mainly of the spicular 
type and the deposit is as usual, of 
marine or salt water origin. The 
Oregon deposit on the other hand is 
of fresh water origin, and so far as 
is known by this writer, is the largest 
and only commercially significant of 
such fresh water deposits. 

Possibly it was formed by a lake 


which covered the flat land, dammed 
by a lava flow, for the whole sur- 
rounding country is of the voleanic 
type. Beneath the 10 to 12 ft. over- 
burden of sand and gravel, the de- 
posit itself is 40 ft. thick and is non- 
stratified, covering over 1,000 aeres. 
The crude “ore” is of very high 
quality, composed mainly of diatoms 
of the “elongated” type which are 
especially suitable for processing 
into high flow rate filter aids. 

Due to the flat country and uni- 
form overburden, mining methods 
are very simple. All of the work is 
done by a Lima “101” electric shovel 
and trucks. Power at 440 v. is ear- 
ried to the deposit on poles and from 
there to the shovel by a heavy rubber 
eovered flexible cable about 1,000 ft. 


Separating equipment; rotary calcining 
kiln can be seen in foreground 


— 
. = ~ 
‘ | 


in length. This eable rests on the 
surface of the ground. The shovel is 
mounted on its own “eat”-type tractor 
and moves where needed. 

A gasoline shovel used in the early 
days was discarded in favor of one 
electrically operated which avoids 
cold weather starting difficulties. 

Once mined, the crude ore is ear- 
ried by truck either to the stock pile 
to allow some air drying or directly 
to the erude bins. 

The erude material is broken with 
as little damage as possible to about 
walnut size by means of large, slowly 
revolving so-called “spike rolls.” The 
spikes are very rounded protuber- 
ances on the roll surfaces and the 
rolls are not set close together. This 
is to avoid damage to the diatom 
structures. 

A long inclined Link-Belt con- 
veyor earries the disentegrated ma- 
terial to the top of two large storage 
bins made of laminated two-ineh by 
eight-inch wood of 90 ton eapacity. 
The material feeds out of the bottom 
of the bins and into the process 
which varies according to the re- 
quirements of the finished produet 
being made. 

Three main classes of products are 
produced. These are, first, the natu- 
ral products which are dried and 
milled and air classified to standard 
specifications. These products are 
greyish white in color. The second 


Power shovel quarrying crude “rock” 
at the Terrebonne, Ore., deposit 


class is that produced by drying, 
then calcining at temperatures up to 
1,900 deg. F. in a rotary kiln. Com- 
plete automatie control is effected by 
Brown instruments. Oil is used for 
fuel. The products from this opera- 
tion are pinkish or buff in color. The 
third type is the “white processed” 
material. The process is approxi- 
mately the same as that used in 
making the calcined product, but 
a chemical treatment precedes the 
calcination. 

In any process for manufacturing 
diatomaceous earth products the im- 
portant essentials are to obtain uni- 
formity of treatment, separation of 
individual particles, and elassifica- 
tion, without injury to the diatom 
structures. Since the process must 
be carried out by the use of air, the 
proper selection of fan types and 
speeds is important. In handling 
such exceedingly light materials, spe- 
cial types of traps and cyclones have 
been developed with consideration to 
velocity of air flows to reduce to a 
minimum destruction of diatom 
forms. 

Milling operations are carried out 
in “fan mills” so designed as to 
break up agglomerates without 
breaking up individual diatoms. 
These special fans also move the air 
in which the product is suspended. 

Except for minor details, the proc- 
ess is somewhat the same as used in 


Looking down on the Dracco filter in 
the baghouse of the Terrebonne plant 


the Palos Verdes plant. An improved 
cyclone separator has been developed 
and this is shown in the aceompany- 
ing illustrations. These cyclone sep- 
arators permit a more accurate con- 
trol and efficient classification of the 
material removed, the proportion of 
material skimmed from the flow 
stream being carefully controlled. 

Newly installed bag filter equip- 
ment is of the “Dracco” type, bag 
shaking in each cell being carried out 
automatically in a timed schedule. 
The products are packed by St. 
Regis tube packers in four-ply valve 
tvpe, paper bags. 

A well designed and well staffed 
laboratory provides control of the 
process and checking of the product. 

We acknowledge appreciation to 
A. L. Gossman and MeKinley Stock- 
ton for the courtesies extended to 
us in visiting this plant. 


Wall of diatomaceous silica which shows how the deposit was laid down. Exceptionally 
free from impurities, the Dicalite engineers call it “beautiful stuff” 
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Opportunities for Chemical 


FRANCIS J. WEISS National Planning Association, Washington, D. C. 


HOUGH ALASKA OFFERS MANY 
materials for the manufae- 
ture of chemical products, some of 
which are indispensable for econ- 
sumers’ goods or military require- 
ments, what should be appreciated 
more at the present is her capacity 
to furnish certain materials which 
the United States must import. Of 
the 14 “strategic” materials, 9 are 
found in Alaska, namely antimony, 
chromium, manganese, mereury, mica, 
nickel, quartz, tin, and tungsten, 
while of 15 “critical” materials eight 
are found in Alaskan resources, 
namely bauxite, asbestos, graphite, 
hides, iodine, platinum, tanning ma- 
terials, and wool. 

Seme Alaskan mineral deposits 
have not been surveyed because of 
their inaccessibility, others cannot be 
mined, concentrated, and transported 
until sufficient machinery has been 
installed, while others are located in 
such harsh regions that getting labor 
would be difficult and costly. Given 
sufficient time to develop its poten- 
tial 2,800,000 hp. of hydroelectric 
energy and to build transportation 
facilities, plants and workers’ houses, 
there is no question but that Alaska, 
in spite of its relative remoteness 
from the market, might beeome a 
suitable location for some of the 
basie chemical industries. 

Alaska is the natural hinterland 
whence most of the raw materials for 
the expanding industries of the 
Pacifie Northwest can be procured. 


Members of the Geological Survey in Alaska in 1940. 


Chem. & Met. INTERPRETATION 


Through mining, fishing, and forestry, Alaska offers interesting 
opportunities for chemical industries, both within the Territory itself 
and as a source of raw materials for Pacific Northwest process in- 
dustries. The author, an expert in both chemistry and economics, 
suggests the possibilities which engineers and executives of chemical 
process industries should seriously consider for present as well as 


for future development. —Editors. 


Therefore, if we speak about “chem- 
ieal possibilities in Alaska” these are 
to be understood as comprising 
smaller enterprises within the Terri- 
tory where chemical products are to 
be manufactured, and larger ones 
where primary products are to be 
extracted for subsequent chemical 
processing in the United States. 


MINING INDUSTRIES 


It is diffieult to overestimate the 
importance of the mining industry 
to the general welfare and develop- 
ment of the Territory. Minerals pro- 
duced from Alaska mines in 1940 
had an estimated value of $27,658,- 
00," which brings the total mineral 
output since 1880 to more than $830,- 
000,000. Though the production of 
gold ranks first with $25,375,000 or 
91.8 pereent, other mining products 
are more valuable to the chemical 


The Survey is con- 


tinuing its valuable work on the discovery and evaluation of tin, chromium, 
tungsten and other mineral deposits of the Territory 


industry. The greater part of the 
platinum metals comes from mines 
near the mouth of the Kuskokwim 
River in southwestern Alaska in the 
Goodnews district.* Others, mainly 
palladium, are recovered as by-prod- 
uets from gold and copper ores. 
These are being developed on Kasaan 
Peninsula in the Ketchikan district 
and at Koyuk in the Seward Penin- 
sula. The output of platinum metals 
in 1940 showed a considerable in- 
erease over 1939, amounting to 
28,860 fine ounces valued at $1,092,- 
000, thus placing Alaska among the 
five largest platinum producing coun- 
tries in the world. 

Another metal from Alaska is sil- 
ver, of which about 198,000 ounces 
valued at $141,000 were produced in 
1940. Lead is recovered entirely as 
a by-product from ores mined for 
their gold content and although the 
lead in each ton of these ores is only 
a few ounees, the large tonnages 
treated in 1940 yielded 1,920,000 
pounds of lead worth $96,000. 

Of greatest potential strategie im- 
portance are Alaska’s tin deposits, 
since only 0.2 percent of United 
States peace-time demand of this 
metal can be supplied from domestic 
sources. The output of tin in the 
western part of Seward Peninsula in 
1940 showed an increase of approxi- 
mately 25 percent over 1939, which 
was 92,200 pounds valued at $46,000. 
Investigations of two areas where 
tin minerals occur are now under 
way by the U. S. Geological Survey. 
One is near York in the Seward 
Peninsula,’ the other in the Hot 
Springs district where tin ores have 
been known for a long time. Tin ores 
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Alaska, with an area one-fifth that of the continental United States. has many raw materials for chemical 3 
industries, including mineral deposits, marine vegetation, forest products, coal and limestone es 
mined in the Seward Peninsula were last year. Another deposit is at Red fuel for the Alaska Railroad and also 
formerly shipped to Singapore to Bluff Bay on the east coast of for commercial and domestic pur- 
be smelted and refined and from Baranof Island. Both are being ex- poses in central Alaska. 
there back to the United States. Now amined by the U. S. Geological Sur- During the period 1880-1915, of ; 
they will probably be processed in vey. The chromite deposits of Kenai the total Alaskan coal consumption 
smelters to be built in the United Peninsula are estimated at 150,000 of 1,831,212 short tons, only 71,633 = 
States. tons of which about 70,000 tons are short tons was of local production, ; 
Production of antimony ores ot shipping grade, while the re- while in 1939 the consumption of ss 
showed a marked inerease during mainder is contained in some 170,000 172,597 short tons ineluded 146,250 
1940. All shipments eame from a tons of lower-grade ore which re- short tons from Alaska. Though 
single mine in the Kantishna district quires concentration to produce a figures for 1940 are not yet available, 
in the north of the Alaska Range. A marketable product. it ean be assumed that Alaska has 
significant development in Alaska’s already reached self-sufficiency in ; 
mineral industry during 1940 was COAL OUTPUT coal and will be able to maintain this 
the opening up of a quicksilver* mine during a period of industrial expan- 
in the Kuskokwim Valley near Sleit- Coal, the most important of non- sion. ‘ 
mut. Nickel deposits have been metallic mineral products of Alaska,’ High-grade limestone is quarried - 
known for a long time in Alaska and had an output in 1940 of 170,000 on Dall Island in the Ketchikan dis- 2 
these are now being examined as a short tons valued at $680,000. This trict and is shipped to Seattle to be % 
continuation of investigations that was the greatest quantity ever mined converted into cement. Water power : 
diselosed the existence of nickel- in the Territory. By far the largest and bituminous coal near limestone 


bearing minerals in  Chichagof 
Island.” Deposits of chromite are 
known to oceur at a number of 
places, and from one mine consider- 
able ore was shipped some years 
ago. This is near Seldovia on the 
southern tip of the Kenai Peninsula® 
where new operations were started 
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part comes from the Healy River 
field and consists of a _ high-grade 
lignite used for generating power in 
the Fairbanks district and for com- 
mereial and domestic purposes in 
Central Alaska. The other mine is 
located in the Matanuska field and 
vields bituminous coal used as a 
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deposits offer prospects for future 
development, particularly since this 
region will probably become a center 
of the wood pulp and cellulose in- 
dustries, large consumers of certain 
basic heavy chemicals. 

Unexploited known deposits of 
other minerals include molybdenum, 
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Courtesy Pacific Aerial Surveys 


Fairbanks, located in the heart of Alaska, has good rail and highway connections to the southern coastal regions. This view, 
which shows the University of Alaska in the distance. was taken during the month of August at 2:30 a. m. 


tungsten, barite, graphite, gypsum, 
and sulphur, all of potential value. 
However, their exploitation must be 
postponed until a more intensive de- 
velopment of the Territory labor, 
traflie, power and market condi- 
tions becomes more favorable. Nor 
is any use now made of 109 hot and 
mineral springs® of the Territory 
that, apart from their medicinal and 
recreational significance, offer in- 
teresting industrial possibilities. 


MARINE PRODUCTS 


Alaska’s greatest wealth lies not 
in its soil but in the sea. While the 
area of Alaska, about 590,000 square 
miles, is nearly one-fifth that of the 
continental United States, the length 
of its eoast is 15,132 miles as com- 
pared with only 9,626 miles for the 
latter. No wonder that fishing and 
fish canning is the most important 
source of income in Alaska. The 
total value of aquatic products pro- 
duced from 1880-1940 was $1,270, 
000,000, exeeeding by one-half the 
value of mineral produets in the same 
period. Of this amount more than 


90 percent represents the value of 
salmon products alone. 

Considerable parts of the fish pack 
are being wasted or deteriorate by 
the combined action of light, oxygen 
from the air and fermentation and 
it is fair to state that from an aver- 
age of 500 million pounds of salmon 
caught annually some 30 percent be- 
comes waste at the cannery. This 
waste could yield 15-30 gal. of oil 
per ton, making a potential produe- 
tion of salmon oil of about 1,000,000 
gal.” The present output is only 
about 70,000 gal. valued at about 
$20,000. Even this is only of tech- 
nical grade for use in the soap, paint, 
varnish, and oil-cloth industries. Its 
most valuable constituents, vitamins 
A and D, are lost or destroyed by the 
destructive action of peroxides of un- 
saturated fatty acids. Therefore, to 
preserve the wasted vitamins and 
also to improve the quality of other 
fish products, peroxide formation 
must be eliminated and the material 
protected from light. The latter does 
not offer serious obstacles, and the 
former has been solved by the use of 
anti-oxidants. These, already being 
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applied on a commercial seale by 
some Atlantic fisheries,” offer possi- 
bilities in the Paeifie, particularly in 
Alaska. 

Apart from its use as a possible 
raw material for vitamins, fish oil 
has entered into more and more chem- 
ical processes in the manufacture of 
a variety of goods. Though new 
chemical methods can produce a high 
quality and unobjectionable product, 
low-grade fish oils are still the rule 
rather than the exception. The 
fortification of vegetable oils and 
fats, the production of high quality 
soaps, the manufacture of manganese, 
cobalt and lead soaps as “driers” 
for paints and varnishes, the produc- 
tion of aluminum soap for water- 
proofing textiles and of copper and 
mereury soaps for anti-fouling paints 
for ship bottoms: these all offer op- 
portunities for better utilization of 
fish oil. Another field of application 
for fish oil, particularly fit for 
Alaska, is in the leather industry 
where “chamois tanning” of sheep, 
goat and reindeer hides seems to be 
preferable to other methods. Another 
opportunity is as lubricating 


agent, particularly in steel cutting. 

When fish oil is pressed, a solid 
residue of meal remains, the com- 
position of which varies with the 
species of fish and the process of 
manufacture. Herring meal, for in- 
stance, contains 70 percent protein, 
12 percent fat, and 10 percent eal- 
cium phosphate, the rest being mainly 
water. In addition to its high feed- 
ing value, already being used ex- 
tensively, it compares favorably in 
chemical composition with cheese and 
other materials. The fermentation of 
pure fish meal offers an entirely new 
chemical use for this relatively cheap 
raw material. 


SEA WEED UTILIZATION 


Though marine plants contain 
many useful substances, only ocea- 
sionally have these been utilized by 
the chemical industry. In World 
War I the Department of Agrieul- 
ture erected an experimental station 
at Summerland, Calif. to treat 100 
tons of fresh seaweed per day. The 
dried weed was carbonized and the 
chareoal extracted for soluble salts, 
of which iodine particularly 
valuable.* At the same time the 
Hercules Powder Co., in order to 
meet requirements for acetone and 
other organic solvents for the manu- 
facture of smokeless powder, carried 
out the fermentation of seaweed at a 
plant in San Diego, Calif. When the 
war ended the plant at San Diego 
was dismantled. The present emer- 
gency suggests the possibility of 
establishing similar plants in the 
midst of the larger and denser sea- 
weed growth at certain points along 
the Alaskan coast. Fermentation 
would be more suitable for Alaskan 
conditions than carbonization since 
the former does not involve previous 
drying (particularly uneconomical in 
a very humid atmosphere) or the in- 
stallation of carbonization retorts. 
New methods of by-product recovery 
such as recently patented by the Dow 
Chemical Co. (U. S. Patent 2,144,- 
119) would possibly make the proe- 
ess more economical. 

One of the products usually de- 
stroyed in the processing of sea 
weed is algin, which can be reeovered 
by soaking the weel in one percent 
soda ash solution, separating the 
viscous liquid by filtering through a 
cloth and then precipitating the algin 
with dilute acids. This simple proe- 
ess yields a substance of astonishing 
chemical versatility and industrial 
application. Algin is easily soluble 
in water to give a colloidal solution 
so viscous that a two percent solution 
is as thick as a 50 pereent gum 


arabie solution (which it can replace 
in many ways). When dried at 100 
deg. C. it is eapable of absorbing 
300 times its weight of water and 
still remain insoluble. It is, there- 
fore, not surprising that algin finds 
application in so many different 
fields, some of which are of strategic 
importance. The various mineral 
salts of alginic acid show the same 
chemical versatility as the pure acid. 
For example, (1) alkali alginates 
ean be spun into non-flammable 
fibers; (2) ammonium alginate be- 
comes insoluble upon drying and ean 
be used in waterproofing fabrics, 
paints, varnishes, ete.; (3) iron 
alginate is an excellent styptie for 
medical and surgical field service; 
(4) heavy-metal alginates can be 
used as fungicides. 

Yet these are not the most valuable 
uses that can be made of marine 
vegetation. Six years ago it was 
pointed out” that marine algae are 
the richest source of vitamins and 
organic mineral salts to make up 
deficiencies in nutrition. Chemical 
analyses are now under way to de- 
termine the content of vitamins A, 
B, C, D, and probably E, in 2,500 
species of marine algae recently gs 
lected in the Pacific. About half : 
year ago the Germans started ion 
operations to collect and utilize sea 
weed from the coast of Norway. It 
is reported that already two bakeries 
have been erected to make “bread” 
out of dried, ground and de-salted 
algae. Though this may be an emer- 
gency measure to cope with an acute 
shortage of flour, it may well be the 
beginning of a new industry, not to 
replace bread, but to supply deficien- 
cies in our diet. 

While the total mineral content of 
land-grown food averages two per- 
cent, the total mineral content of sea 
vegetation averages 25-40 percent of 
the ash constituents of the edible 
portion. Thus a possible way to 


restore and then to maintain a sound 
mineral balance in our bodies lies 
in the intake of selected marine algae 
or products therefrom. Commercial 
manufacture of mineralized foods 
from the sea vegetation in Alaska is 
already an established fact. 


FOREST PRODUCTS 


Large coastal and interior forests 
form the third greatest asset of the 
Territory. The coastal forests have 
been largely ineluded in the Tongass 
National Forest of 16,546,000 acres 
and the Chugach National Forest of 
4,800,000 acres. There is no ques- 
tion but that these forests (with an 
estimated stand of 85 billion board 
feet of commercial timber) have a 
future in the pulp and paper indus- 
try. Both the main constituents, 
Sitka spruce and Western hemlock, 
are excellent pulping woods. Their 
rapid growth insures a_ perpetual 
source of raw material, 1,000,000 hp. 
of hydroelectric energy con- 
veniently located, and excellent ship- 
ping prospects are offered by year- 
round water transportation for the 
logs to the mill and from the mill 
to the market. 

Sitka spruce is highly appreciated 
because of its mechanical properties. 
A high ratio of strength to weight, 
toughness of fibers, and clear stock 
in suitable size make it especially fit 
for aireraft production.“ The Timm 
Aireraft Corp. in California uses 
thin spruce sheets together with resin 
plasties of the formaldehyde type to 
construct airplanes of an oil-, water-, 
and fire-proof material that is 25 per- 
cent lighter than metal.” 

Chemical utilization of Alaska’s 
forest resources could result from the 
manufacture of “artificial wood” for 
wall and insulating boards to be used 
in Alaska for military and other pur- 
poses. Whether the Masonite or any 
other process should be applied to 
converting sawmill waste into profits 


Transportation is still a major problem in the development of Alaskan 

resources. Four Territorial railroad lines (see map), a highway system con- 

centrated in the Seward-Fairbanks-Chitina triangle. navigable rivers, and 
recently the airplane serve as the chief methods of communication 
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would depend upon the quality of 
the raw material and requirements 
of the finished product. 

Another possibility would be the 
chemical preservation of wood logged 
in Alaska and needed for land and 
marine structures. Because of the 
humidity in southeastern and south- 
ern Alaska all wooden material used 
outdoors must be preserved against 
decay, while wood for marine pur- 
poses requires a special treatment 
against destruction by the shipworm. 
Wood preservation plants require 
little investment nor are operating 
costs such as to make competition 
with imported wood impossible. The 
ever-increasing market for preserved 
wood in Alaska would seem to make 
this chemical industry a promising 
enterprise. 


TANNIN EXTRACTS 


While 30 percent of the coastal 
forest is Sitka spruce, 69 percent 
Western hemlock, the 
bark of which is the most efficient 
tanning material of domestic origin. 
Oak bark contains 24 percent tannin 
while the tannin content of hemlock 
is about 28 percent.” The leather in- 
dustry of the United States consumes 
annually about 115,000 tons of tan- 
nin, equivalent to 460,000 tons of 25 
percent extract, half of which must 
be imported. 


consists of 


Hemlock in this region amounts to 
62 billion board feet, but the yearly 
cut is only 8 million board feet. But 
even the cut timber is not used for 
tannin recovery. For reasons of 
economy the wood is not peeled at 
the spot but is transported by water- 
ways to the sawmills, thereby losing 
the tanning property of the bark 
which is leached out by water. For 
this reason the bark must be removed 
before the timber transported. 
Should high labor cost make it un- 
economical in Alaska, there are still 
ways to utilize tannin values of the 


bark, such as by truck logging and 
machine peeling. 

In judging the prospects for a 
tannin or any other industry in 
Alaska we must always take into 
consideration the high labor costs. 
As a recent government report” 
states, Alaska suffers from a vicious 
economic cycle: underpopulation 
over a large area leads to high costs 
of transportation which in turn re- 
sult in high living costs; high living 
costs cause high costs of production; 
the latter make most industries un- 
profitable while lack of employment 
causes underpopulation. However, 
this eyele is only the result of the 
fact that the United States has had 
so many resources that there was no 
need to develop Alaska’s rich de- 
posits. We now find ourselves in 
just the opposite situation. The 
defense program has required the 
establishment of military and naval 
bases in Alaska, which will greatly 
increase the population of the Terri- 
tory. The necessity to provide the 
armed forees and the growing popu- 
lation with food, housing and other 
requirements is now stimulating in- 
dustrial and agricultural activities as 
well as commerce and transportation. 

Some 350,000 square miles of land 
in Alaska are not suited to any kind 
of agricultural activity except rein- 
deer raising. While there are now 
about 300,000 reindeer in Alaska, the 
carrying capacity of these large 
stretches of tundra is about 4,000,000 
head, the annual surplus of which 
would yield about 1,000,000 hides and 
15,000,000 pounds of meat. Reindeer 
hides give the finest leather, while 
horns, bones, blood, and intestines are 
capable of being mechanically or 
chemically processed. However, the 
raising of so large a livestock requires 
a long time. But what can and should 
be done now is the milking of rein- 
deer and the production of reindeer 
cheese, as this milk shows the highest 


content of solids (fat, sugar, albu- 
men, minerals) of any of the mam- 
mals. 

Though it must be admitted that 
in the present emergency only a few 
of the many chemical possibilities 
which the Territory has to offer will 
find realization, it should be stated 
that even these few will prosper only 
if well planned and carefully co- 
ordinated between each other as well 
as with the entire industrial activity 
of the continental United States. 
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The city of Seward, which is surrounded by tillable land and located near the vast Alaskan fishing industry, is a 
possible center of new chemical industry. Other nearby potential raw materials include forest products, seaweed. coal 


and limestone as well as gold, platinum and antimony. 


A railroad connects Seward to Fairbanks and the center of 


Alaska, whereas the entire southern coastal region is easily accessible by water 
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ALCOHOL PRODUCTION 
(Continued from page 111) 


nual supply of aleohol realizable 
from 22,351,000 tons of waste wood 
would amount to 1,553,395,000 gal. 
of 95 percent alcohol annually (ap- 
proximately 5,277,000 tons). On the 
basis of the percentages hydrolyzed 
and fermented, 50-52 percent of the 
original wood would remain for the 
manufacture of other byproducts. 

The rival Seholler-Tornesch wood 
hydrolysis process reports 0.4 tons 
of fermentable sugar per ton of dry 
wood. This sugar is equivalent to 
66.8 gal. of 95 percent alcohol per 
ton of dry wood. In addition, about 
660 lb. of dry lignin per ton of dry 
wood remain as a_ possible by- 
product.’ By using this process the 
potential Pacifie Northwest produc- 
tion would become 1,493,047,000 gal. 
of 95 percent aleohol annually, or 
5,072,000 tons. 

Since such a large quantity of 
aleohol is far beyond any normal 
market, only a relatively small por- 
tion of the total waste need be pro- 
cessed to seeure both normal and 
emergency supplies, leaving all the 
remainder for development into 
hogged fuel, charcoal, and other use- 
ful products. It must be remembered 
also that, except for wastes already 
at the mills, the collection problem 
would be difficult and very costly. 

These considerations rank wood 
waste sources of alcohol second to 
sulphite waste liquors in spite of 
the enormously greater amounts po- 
tentially available. 

3. Fruit Canners’ Rejects—Ernest 
H. Wiegand, professor of food 
products industries at Oregon State 
Agricultural Experiment Station, 
Corvallis, Ore., made the statement 
in 1937 that the waste from the can- 
ning of only the apples and pears 
from Hood River and Medford, Ore., 
and Yakima and Wenatchee, Wash., 
would have yielded an _ estimated 
32,415 tons of sugar per year, equiva- 
lent to 6,426,666 gal. of absolute 
aleohol per year. Added to this 
would be 1,000,000 gal. more to ac- 
count for the wastes from other 
fruits, a total of 7,426,666 gal. an- 
nually of absolute aleohol® (7,817,543 
gal. of 95 percent aleohol, or 26,556 
tons). 

4. Beet Sugar Molasses—The three 
beet sugar refineries in the Pacific 
Northwest (at Bellingham and Top- 
penish, Wash., and Nyssa, Ore.) are 
producing an estimated 80,000 tons 
of refined sugar per year. With each 
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ton of refined sugar produced, 800 
lb. of molasses can be recovered as 
a byproduct,’ making 32,000 tons of 
molasses available per year in the 
Pacifie Northwest for fermentation 
to aleohol, if diverted from present 
markets. With molasses weighing 
12 lb. per gal. and with 2.5 gal. re- 
quired for each gallon of 95 percent 
aleohol produced, approximately 2,- 
133,000 gal., or 7,250 tons of 95 per- 
cent aleohol would become available 
annually from this souree. 

The seven western staies of Ne- 
braska, Colorado, Wyoming, Mon- 
tana, Idaho, Utah, and California 
produced 1,540,000 short tons of 
beet sugar in 1940.° On the same 
basis as above 407,733,000 gal. of 
aleohol could be available from this 
souree, or 1,385,000 tons annually. 

None of the molasses from the pro- 
duction of beet sugar in these western 
states is reportedly fermented for 
the manufacture of aleohol. Instead 
it goes principally into cattle foods. 

5. Cull Idaho Potatoes—A_ small 
plant, capable of producing 720 
proof gal. per day of aleohol (95 
percent) is in operation in Idaho 
Falls, Idaho, but is at present pro- 
dueing far below capacity levels. It 
is part of the Agricultural Experi- 
ment Station, University of Idaho. 

The yield of aleohol from the 
starch of potatoes is very close to 
0.7 gal. of 95 percent alcohol per 
bushel of potatoes.” On the assump- 
tion that 10 percent of Idaho’s 20 
million bushel potato erop is cull, the 
potential annual aleohol yield from 
this souree would be 1,400,000 gal. 
of 95 percent alcohol, or 4,756 tons. 

6. Ethylene and Acetylene—The 
Portland Gas & Coke Co. and the 
Seattle Gas Co. are potential sources 
of ethylene which is the basis of one 
method of producing synthetic aleo- 
hol. The Paecifie Carbide & Alloys 
Co., in Portland, Ore., is at present 
manufacturing caleium carbide from 
which acetylene, another basic ma- 
terial for synthetic aleohol, is pro- 
dueed. Electro Metallurgical Co. is 
building a plant in Portland, with 
CaC, as one of several products. 

On the assumed basis of parity be- 
tween the Portland and Seattle gas 
companies, and similar expansion 
plans, about 14,000,000 lb. of ethy- 
lene is potentially available annu- 
ally in the Pacifie Northwest, from 
which an estimated 20,916,000 Ib. 
(10,458 tons) of absolute aleohol 
(11,008 tons of 95 percent aleohol) 
could be obtained (basis 90 percent 
conversion ). 

Ethyl aleohol can also be synthe- 
sized from acetylene. The acetylene 


is converted to acetaldehyde which is 
then hydrogenated. On the assump- 
tion that 80 percent yields can be 
achieved in the reactions, 147 tons 
of ealeium carbide would be required 
daily in producing the 54 tons of 
acetylene needed to synthesize 100 
tons of 95 percent ethyl aleohol.” 

However, the numerous products 
possible from ethylene and acetylene 
synthesis are far too valuable to 
make desirable the use of either for 
alcohol synthesis. 

Aleohol recovery from eanners’ 
wastes, cull potatoes and beet mo- 
lasses would all be on a seasonal 
basis and consequently would involve 
more of a storage problem than the 
other sources. Alcohol picks up 
moisture and therefore must be pro- 
tected from it in storage. 

Conclusions—The Pacific Coast's 
annual production of about 19,000 
tons of industrial aleohol cannot be 
diverted readily from present mar- 
kets. In order to avoid serious dis- 
locations of business, one or more of 
the potential sources discussed should 
be developed at the same time that 
plants are being built to bring in 
processes requiring quantities of 
aleohol. 

The potential resources of the Pa- 
cifie Northwest for industrial aleohol 
manufacture are enormous and only 
to be partially developed to meet any 
anticipated needs. The particular 
source used will depend upon the 
plant site chosen for the explosives 
plant or other plants requiring the 
aleohol. 
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Products and Byproducts 


Being a miscellany of more or less serious — mostly less — observa- 
tions and comments on two weeks and 8,000 miles of travel and 
travail (?) in the 11 Western States by Chem. & Met's editor. 


We had to go clear out to the 
West Coast to see—thoroughly at 
least—our first of the four new 
Regional Research Laboratories of 
the U. S. Department of Agricul- 
ture. The one at Philadelphia is 
so close to New York that our visit 
has been too easily postponed. Dr. 
Herrick showed us the outside of 
the New Orleans lab. during the 
A.LCh.E. meeting last December 
and we promised Dr. May that we'd 
visit Peoria as soon as Bob Zuppke 
gets a good football team at Illinois. 
But here we were at the Manning 


N 


SAN FRANCISCO 
Magnesium 
Chemicals 


Manse in Berkeley, a few miles from 
Albany, and we just had time to get 
there before Director Swenson was 
due at an important conference at a 
neighboring golf course. 


The Western Regional Laboratory 
was certainly worth the visit. It's 
the last word in building construe- 
tion, equipped with most modern 
laboratory and research facilities. 
Too bad so much of it is still empty 
and so much equipment still “on 
order.” Nevertheless important work 
has already been started on utiliza- 
tion of fruits and sur- 
pluses. We saw plastics made 
from almost everything imaginable; 
sampled some wonderful jelly made 
from spray-dried apples and_ still 
made our date at the golf course! 


On a previous trip we called on 
Dr. William B. MeCallum, the emi- 
nent botanist who operates several 
thousand acres of guayule rubber 
farms and a breeding nursery, ware- 
house and pilot plant near Salinas, 
Calif. (see Chem & Met., Vol. 38, 
pp. 128-132.) Now the wrinkled lit- 
tle seientist is back in the headlines 
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as America’s No. 1 rubber farmer. 
He has worked out a plan for forced 
cultivation that will produce 350 |b. 
of rubber per acre in eight months. 
This hurry-up rubber is expensive— 
costing 57 cents per lb. according to 
the good doctor, but at that it is 
cheaper than some synthetics. Given 
a stabilized price of 30 cents per lb. 
over a period of several years, he 
foresees guayule as a permanent 
crop in the Southwest, where, he 
says, 10,000,000 acres of marginal 
lands are suited for its production, 
vet only 4,000,000 acres would be 
necessary to take eare of all our rub- 
ber requirements. 


And so, on up the hot Sacramento 
Valley toward Portland. Had lunch 
at the eapital of California’s olive 
industry (sent post card to Ted), 
temperature just a little over 100 in 
the shade. Had dinner that night at 
the Inn in Crater Lake National 
Park, and could reach out and feel 
the snow on the mountainside. Don’t 
talk to us about the extremes of 
Texas’ climate! 


PORTLAND 
Gas & Coke — 
Power 
Public Utilities 
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Epso Lake is in North Central 
Washington, not far from the fa- 
mous Soap Lake we investigated and 
poetically reported in September, 
1938 (see Vol. 45, No. 9, p. 454). 
It gets its name from the fact that 
its saline waters will average about 
50 pereent by weight of magnesium 
sulphate. Since the area of the lake 
is about 12 acres and the average 
thickness of the salt cake is nearly 
2 ft., it is apparent that Nature put 
a lot of epsom salts on this particu- 
lar shelf of her medicine cabinet. 

It is the business of the C. A. 
Kearney Co. of Tonasket, Wash., to 
get it out. This was formerly ac- 
complished by pumping the most 
coneentrated brine inco a large solar 


evaporating pond where some 2,000 
tons of crude epsom salts have al- 
ready been deposited. Now the 
brine is hauled in a tank truck to 
the refinery in Tonasket, further 
concentrated by evaporation, filtered 
through sand and reerystalized. The 
wet erystals are centrifuged, dried 
in a rotary dryer, screened and sized 
before being packaged for the 
market in 100 lb., 5-ply paper bags. 
Recent production, as reported by 
Mining World, July 1941, pp. 29-31, 
was at the rate of about eight tons 
a day of the refined and sacked salts. 


Driving from Tueson down to 
Nogales in Old Mexico, on a Sunday 
afternoon, just for the ride and a 
venison-wild boar dinner, we were 
shown miles of plantations where 
Arizona’s famous long-fiber cotton is 
grown. But what interested us most 
was that much of this land, so we 
were told, once belonged to a certain 
large rubber company that had sunk 
several million dollars in an effort 
to raise sufficient guayule rubber to 
render this country independent of 
foreign supplies. Now the rubber 
company is buying high-grade cotton 
for tire fabrie which is raised on 
the Arizona land it formerly owned. 


It being Saturday night in Salt 
Lake City, and the streets being full 
of cowboys and Indians celebrating 
the annual “Pioneer Days,” we be- 
took ourselves again to Saltair for 
a bath in or on the buoyant waters 
of Great Salt Lake. At first we were 
disappointed to see that the old 
easino which back in 1924 we'd 
helped L. C. Karrick, then of the 
Bureau of Mines, save from fire, had 
finally burned down. Nevertheless 
we had so much fun, we almost 
missed the plane back to New York 
and did lose a lot of notes that might 
have made these pages more helpful 
and uplifting to chemical engineers. 
Even at that we had to pay $2.95 
for 5 lb. of excess baggage we'd 
picked up some place in 8,000 miles 
of travel and travail. 


SALT LAKE CITY 


Research 


P.S. We were ten minutes late for 
church the next day in New Jersey. 
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Machinery, Materials and Products 


Rubber Troughing Idler 


To apsors shock from the feeding of 
heavy, lumpy and rough materials at 
the loading point of a belt conveyor, 
Link-Belt Co., Indianapolis, Ind., has 
introduced a new rubber-tread impact 
idler of troughing type, as a companion 
to the rubber-tread return belt con- 
veyor idler which was announced in 
our July 1941 issue. In absorbing 
shocks the new idler is said to increase 
the life of both belt and idler. Other 
advantages claimed include less break- 
age of fragile materials, resistance to 
corrosion and abrasion and an effect of 
cleaning the belt and preventing build- 
up of material. The molded rubber- 
tread rolls are 6 in. in diameter and 
are supported on a_ roller-bearing- 
equipped tube. Idlers are available 
in widths from 14 to 60 in. Larger 
diameter rolls can be supplied if de- 
sired. as well as rolls for flat-belt con- 
veyors. 


Drum Level Indicator 


A simpre level indicator for instal- 
lation in standard 55-gal. steel drums 
used for storage has been developed by 
U.C. Level Indicator, 624 East Locust 
St., Milwaukee, Wis. The level indi- 
cator unit serews into the faucet open- 
ing of the drum and is threaded to re- 
ceive any type of spigot or faucet using 
the standard type fitting. The amount 


Level indicator for storage drums 


Variety of Porex shapes 
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of liquid in the drum is clearly indi- 
cated at all times. Although not cali- 
brated to show actual content in gal- 
lons, the gage is designed to indicate 
whether the drum is full, empty or *4, 
or Y% full. 


Porous Metal 


PorexX is the name of a new porous 
metal product for filtration and gas 
diffusion which has been introduced 
by the Moraine Products Division of 
General Motors Corp., Dayton, Ohio. 
This material is manufactured from 
powdered metal in a manner somewhat 
similar to powdered metal bearings. 
As shown in the accompanying illus- 
tration, Porex can be supplied in a 
variety of forms including plates, 
disks, cones, thimbles, eylinders and 
other shapes. It is being used for the 
filtration of liquids to remove small 
quantities of clogging solids, and as a 
diffusion medium for gases, for ex- 
ample, in retaining solid drying ma- 
terials in) gas-dryers. Another fune 
tion is separating oil, moisture and 
solids from air. 

Porex can be produced in a wide 
range of physical characteristics and 
chemical compositions. The material 
may be bonded to steel or copper and 


1,000,000-Volt X-Ray Machine Installed 

Indicative of the trend toward the weld- 
ing of much greater thicknesses of metal 
for pressure vessels is this new 1,000,000- 
volt X-ray machine recently installed at 
the Barberton, Ohio, plant of the Babcock 
& Wilcox Co. The machine, built by 
General Eleetrie X-Ray Corp., is said to 
be one of the first of this high voltage to 
be installed for industrial use. It permits 
X-ray inspection of pressure vessels with 
thicknesses up to S in. and will inspect 
1 ft. of weld in 4% in. plate in 3 min- 
utes, compared with 3% hours for the 
400,000-volt machine previously used. The 
machine is shockproof and self-contained 
and is supported on a_ specially  con- 
structed carriage over a pit in which the 
vessel to be X-rayed is placed. Controls 
are installed in a separate concrete-walled 
room, providing 36 in. of concrete for 
protection of the operator. 


can be made an integral part of solid 
metal which may be machined, ground 
or otherwise treated. Within limits, 
almost any size of molded object: can 
he produced up to 12x24 in. in sheets, 
12 in. diameter in disks, 3 in. diameter 
in cylinders, and 4 in. maximum height 
in cones, 


Small Batch Filter 


AS AN ADDITION to its line of pres- 
sure filters, a small batch filter and 
transfer pump combination, known as 
the Champion model, has been an- 
nounced by the LeVal Filter Co., Chi- 
cago, Ill. In filters made by this com- 
pany, the filter medium is a filter aid 
of any suitable type, deposited on a 
porous synthetic stone backing said 
to oifer rigid and corrosion-proof sup- 
port for the filter aid, but to be ex 
tremely pervious to liquid flow. The 
filter stone backing is made in the 
form of either hollow reinforced disks 
or cylinders. In use the porous stone 
is first pre-coated with filter aid by 
passing a heavy suspension of the aid 
through the filter. Flow of the ma- 
terial to be filtered is then immedi- 
ately switched to the filter, the liquid 
containing a small amount of filter 
aid in suspension. This procedure is 
said to assure a longer filtering cycle, 
through maintenance of a higher flow 
rate. 

The new model, shown in the ac 
companying illustration, consists of a 


Portable small-batch filter 


= 
% 
al 
‘d 


small all-bronze pump with bronze fit- 
tings, direct connected to a 1/6-hp. 
inclosed motor and mounted on a cas 
ter-supported platform. The pump will 
deliver up to 100 g.p.h. on water-thin 
liquids, and up to 2 g.p.m. against a 
discharge head of 10 ft. The filter 
chamber, mounted above the pump, has 
room for about | Ib. of solids. A built- 
on 2-gal. tank is provided for pre- 
coating the filter stone backing. The 
filter unit may be readily removed to 
permit using the pumping unit for 
transfer work. 


Improved V-Belt 


More sTRENGTH and flexibility, 
greater service and longer life are 
claimed for the new “Super 7” lami 
nated design now being employed by 
Allis-Chalmers Mfg. Co., Milwaukee, 
Wis., in all of its Texrope V-belts. 
The new design is said to be based 
on the Vogt formula and on abundant 
field experience. The cords of the belt 
are smaller, permitting the use of more 
cords per belt with resulting greater 
strength and less stretch. Each cord 
ix individually imbedded in rubber. A 
live-rubber bottom cushion absorbs 
the impacts of operation. The central 
cord portion transmits power at the 
effective pitch diameter. Next comes a 
section of bias-cut fabric to prevent 
“dishing” and assure transverse sta 
bility. A two-ply rubber-impregnated 
fabric cover is provided to prevent de 
structive agents from reaching the vital 
belt elements, 


Conducting Tires 


INDUSTRIAL TRUCK tires, manufac 
tured from a special rubber compound 
said to have 1 million times the elec 
trical conduetivity of ordinary rubber, 
have been developed by the B. F. Good 
rich Co.. Akron, Ohio, for use in manu 
facturing plants where static electricity 
constitutes a fire and explosion hazard. 
This conduetivity is said to be suffi 
cient to prevent the accumulation of 
any charge of static electricity large 
enough te produce a spark. Known as 
Conductor Industrial Tires, they are 
available in a complete range of sizes 
and are said to be especially suitable 
for plants manufacturing explosives 
and flammable organic materials. The 
vecompanying view shows a test of one 
of the new tires which suflicient 
current Was prtssed through the tire to 
light a neon bulb. 


Filter-Aid Filter 


\ NEW TYPE of pressure leaf filter 
especially designed for use with filter 
vids, known as the Master-Aid filter, 
has been put on the market by Charles 
S. Jacobowitz Corp., 1432 Niagara St., 
Buffalo, N. Y. This filter is of the allu 
vial type, emploving permanent metal 
screens on which filter aid is deposited 
to serve as the filter medium. Com 


Test of conducting tire 


pared with plate-and-frame filters, the 
manufacturer claims various advan- 
tages including compactness of installa- 
tion, easy cleaning and quick removal 
of spent cake by flushing. When nee- 
essary a completely inclosed system, in- 
cluding the filter aid feeder, can be 
supplied, as for example, where flam 
mable, volatile or other hazardous ma 
terials are to be handled. Filter sizes 
range up to 10,000 


Sulphide Tester 


A NEw outfit for accurate determina 
tion of total sulphides, dissolved sul 
phides and hydrogen sulphide in sludge, 
air and gases, has been announced by 
the LaMotte Chemical Products Co., 
Towson, Baltimore, Md. Known as the 
LaMotte-Pomeroy sulphide testing set, 
the outfit employs methods developed 
by Dr. Richard Pomeroy. All neces 
sary apparatus is assembled in a 


wooden carrying case. 


Welder Trailer 


DESIGNED for road towing at speeds 
up to 35 mp... a new two-wheeled, 
light-weight, pneumatic-tired trailer 
for mounting are welding machines has 
been announced by the Lincoln Electric 
Co., Cleveland, Ohio. The new trailer 
will mount this company’s a.c. motor- 
driven welders in sizes from 200 to 600 
amp. and also this company’s 200 amp. 
special engine-driven welders. Mount 
ing is readily accomplished by means 
of four bolts in the frame of the trailer 
Which register with holes in lugs on 
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Pressure leaf filter 


Arc welder mounted on trailer 


the welding machine. As shown in the 
accompanying illustration, the combi 
nation tew bar and standing support 
has a hand-operated ratchet arrange 
ment for locking the support arm = in 
position. Standard 16x5.50-in. four-ply 
tires are used. 


Equipment Briefs 


A NOVEL DEVELOPMENT of the Tempil 
Corp., 132 West 22d St.. New York, 
N. Y., is a line of thermometric pellets 
which are designed for temperature 
measurement, These pellets are stated 
to have a sharp, rapid melting action 
at the stated temperature. Types are 
made to melt at 25 deg. intervals from 
125 deg. to 300 deg. F., and at 50 deg. 
intervals from 300 to 1,600 deg. F. 
The mean accuracy of temperature in 
dication possible with these pellets is 
claimed to be within 1 percent of the 
stated temperature. Each Tempil is 
stamped with the temperature at which 
it melts. Furthermore, the pellets are 
made in distinguishing colors for each 
melting point. In use, a_ pellet is 
merely placed against the heated object, 
showing when it melts that the object 
has reached .the stated temperature. 


AccorDING to the Dake Engine Co.. 
Grand Haven, Mich.. many new uses 
for the company’s engines have been 
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uncovered by the defense program. 
Since these engines operate on air 
pressure, requiring no electrical power, 
they may be used safely in hazardous 
lecations to drive shaker screens, con- 
veyors, vibrators, agitators and mixers 
in sizes from 4 to 30 hp. They have 
no dead center and are available in 
both reversing and non-reversing mod- 
els. A number of recent improvements 
have been made, including development 
of a new outboard bearing type, with 
the outboard bearing integral with the 
engine. This, as well as other types 
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manufactured, can be operated on 
steam instead of air if desired. 


TUE LINE of porous bronze bearings 
manufactured under the name of Nelf- 
lube by Keystone Carbon Co., 1935 
State St., St. Marys, Pa., has recently 
been enlarged to include several new 
shapes and sizes. These bearings are 
made of powdered alloys which are 
molded to the desired shape, baked and 
finally quenched in oil. Their average 
porosity is 35 percent, often enabling 
the oil reserve to Inst the entire life 
of the application, according to the 
manufacturer. tensile strength of 
over 35,000 Tb. per sq. in. is claimed. 


DOUBLE-ROLL crushers are usually 
manufactured with separate adjust 
ment screws on each side of the machine 
frame for the adjustment of the crush- 
ing rolls. Since this method makes 
roll adjustment more or less of a time- 
consuming element, and introduces the 
possibility of uneven adjustment and 
worn bearings, MeNally Pittsburg 


Electric immersion heater 


Mig. Corp., 307 North Michigan Ave., 
Chicago, IL, has developed a new and 
simple adjustment means for its 24-in. 
and 36-in, diameter stoker coal crush- 
ers. The two adjusting screws are pro 
vided) with sprockets and connected 
together by a length of roller chain. 
To one adjusting screw a_ reversible 
ratchet lever is attached so that ad- 
justments can be made simultaneously 
at both sides of the crusher. 


Combination Exciter 


DEVELOPED especially for giving eon 
stant tension, as paper machine 
drives, a new combination regulator 
and exciter in one unit has been an- 
nounced under the name of “Regulex” 
by Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. ‘The unit is designed for auto 
matically holding constant output on 
both and acc. machines. con- 
sists of a differential amplifier for con- 
trolling the excitation on d.c. motors 
and generators to give constant voltage, 
current, speed or tension. It is being 
developed for all sizes of d.ec. machines 
and is applicable to a.e. synchronous 
motors, generators and condensers. 


Immersion Heaters 


FoR MAINTAINING and increasing 
temperatures of a wide range of ma 
terials, H. O. Swoboda, Inc., 118 Thir 
teenth St., New Brighton, Pa., has de 
veloped a new line of Falcon electric 
immersion-type booster heaters in  ca- 
pacities ranging from 10 to 1,000 kw. 
output. The heater consists of spirally 
coiled heater strips arranged in a 
compact unit and installed in a sealed 
tank which is built into the pipeline 
between storage tank and coating or 
processing vessel, thus acting as a 


hooster to offset cooling in the line. 


Floating-shaft coupling 
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Temperatures are maintained uniformly 
by means of automatic controls. Only 
two simple connections are necessary 
for connecting the heater to the elec 
trie circuit. Such heaters are applic 
able only with materials having elec 
trical insulating properties, since in 
operation the bare electric coils are 
immersed in the material to be heated. 
Owing to this direct contact and to 
the large surface of the heating ele 
ments, the heater can operate at an 
extremely low watt density per unit of 
heat transfer surface, without appre- 
ciable temperature gradient between 
heater and material, thus preventing 
deterioration of the material. 


Floating Shaft Coupling 


APPLICATION to either horizontal or 
vertical drives is possible with a new 
floating-shaft flexible coupling, desig- 
nated as L-R Type HKQ, recently an- 
nounced by the Lovejoy Flexible Cou- 
pling Co., 5009 West Lake St.. Chicago, 
Ill. The new coupling is recommended 
for the longer distance drives, where 
the space between the driver and the 
driven units cannot be successfully 
handled by standard couptings; and 
especially where there is excessive mis- 
alignment. As shown in the accom- 
panying drawing, the floating shaft is 
supported in fixed bearings which are 
entirely independent of the power 
transmitting element. They are thus 
unatfected by forces generated by the 
floating shaft itself and do nothing 
except transmit useful) power. Con 
centricity of the ends of the fixed 
shaft is said to be permanently assured 
and whipping of the ends of the shaft 
eliminated at all speeds. The new 
coupling is made in shaft sizes of 14 
to 84 in., for transmission of 7 to 
800 hp. at 100 r.p.m. and for various 
distances between fixed shafts, 


Small Capacity Pulper 


DESIGNED especially for small ca 
pacity applications where an output of 
10 tons in 24 hours is sufficient, Dilts 
Machine Works, Fulton, N. Y.. an 
neunces a new Hydrapulper identical 
in every respect with large production 
units made by this company, except in 
size. This Hydrapulper has a 150-gal, 
capacity at operating depth, is 4 ft 
in diameter and 10 ft. high. It is said 
to be particularly suitable for mill- 
making molded paper products, for pa 
per specialties and for laboratory work. 
It is able to handle entire pulp rolls 
or uncut bales of mixed papers, wires 
and all, according to the manufacturer. 


Equipment Briefs 


FOR PROVIDING a true standard for 
comparing the color fastness of dyes, 
dyed textiles, paper, plastics and other 
products, the National Carbon Co., 
Cleveland, Ohio, has introduced the new 
National accelerated fading unit, Type 


~ 
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Small sized Hydrapulper 
— 
New Regulex exciter 
t 


hall 
NV. Special effort has been made to 


insure closely controlled and repro 
ducible conditions. In duplicating the 
fading effect of natural sunlight, the 
radiation source is this company’s Na 
tional Sunshine carbons, with the are 
inclosed in a eylinder of Corex D glass 
to filter out most wave lengths not 
present in sunlight. Eighteen specially 
designed sample holders are carried 
ona revolving rack within the inclosing 
drum. A motor mounted on the outside 
of the drum drives the rack at 1 r.p.m. 
An annular water trough below the 
sample holders, containing an immer 
sion heater and automatic thermostat, 
can be adjusted to maintain either high 
or low relative humidity during the 
tests. 


SEVERAL design improvements have 
heen announced for the Allvent general 
purpese ventilating fan first marketed 
about a year ago by Autovent Fan & 
Blower Co., 1805 North Kostner Ave., 
Chicago, 1 
three-bladed construction was used, 


In the original model a 


which has now been changed to a multi 
hiaded fan unit designed to overcome 
normal restrictions in airflow, to pre 
vent churning of the air, and to absorb 
shocks and sudden changes in air loads. 
The new type fan wheel is claimed to 
deliver maximum volume of air at 
lowest power consumption, Sizes range 
from 5400 to 23,000) ¢.f.m. inclusive. 
All types ar 

ee 


standard 1,7 


e V-helt-driven from a 
motor, 

lo permir formation of bronze 
tlioy bearing with the strength of steel, 
Johnson Bronze Co.. New Castle, Pa.. 
has developed a new pre east bronze-on 
steel material. Bronze of the desired 
composition is first cast in solid bars, 
the center of each casting being re 
moved by drilling. The borings are 
reduced to a powder, treated in a hydro 
ven furnace, then permanented bonded 
to strip steel. The composite strip is 
then formed into bearings by a com 
bination of stamping and = forming 
operations, Graphited bronze and 
special alloys are available. 


TO FACILITATE accurate timing opera 
tions, as in laboratory procedures, time 
study, ete., the Precision Scientifie Co., 
1750 North Springfield Ave., Chicago, 
Il.. has announced a new electric stop 
watch known as the “Time-It” Minute 
Model, run by a synehronous electric 
motor which operates a direct reading 
indicating counter The device inte 
erates to 1.000 minutes, reading in full 
minutes and hundredths of a minute 
It can be reset to zero from any read 
ing, or stieeessive readings can be 
totaled 


PATENTS covering design improve 
ments for the elimination of hydraulic 
losses in pumps, with inereased effi 
cieney said to be as high as 10 per 
cent, have recently been granted to 
Pomona Pump Co., St. Louis, Me., and 


Pomona, Calif. These improvements, 
now ineluded in all sizes of this com 
pany’s vertical turbine pumps, involve 
fundamental design changes the 
vuides vanes which alter the flow direc 
tion of the liquid being pumped from 
horizontal to vertical. In previous prac- 
tice these vanes were constructed as 
thin as possible on the advance edge. 
However, the company has discovered 
that this produces eddy-friction losses 
which can be avoided by forming the 
advance vane edges of a bulbous shape 
so that, regardless of the flow direction 
of the fluid, its direction will always be 
substantially tangent to the vane sur- 
face, To obtain advantage of this im- 
provement, owners of vertical turbine 
pumps can modernize by the substitu- 
tion of new bowl assemblies. 


\ NeW protective apron for chemical 
workers, said to resist oils, tars, 
vreases, acids, chemicals, paints, varn- 
ishes, lacquers, solvents, petroleum 
products, creosote, naphtha, and alka 
lies, has been announced by American 
Optical Co., Southbridge, Mass. The 
material employed, known as AO Pro 
tectocote is stated to be totally different 
from conventionally used materials, to 
he tough, light in weight, heat-resist 
ing and unburnable. 


MouNTING from any one of four 
sides for use as an interlock, limit. o1 
push-button switch is possible with a 
new splash-proof precision switch in 
troduced recently by Micro Switch 
Corp., Freeport, Hil. The switching 
element is a Bakelite Micro switeh 
inclosed in a removable cover and 
actuated either by a roller arm or push 
rod plunger. Carrying capacity of the 
sWitch is stated to be 1,200 watts at 
up to HOO volts ace. 


Horizontal-Shaft Pump 


FOLLOWING Up the introduction 
earlier this vear of the Amsco-Nagle 
vertical-shaft) pump, American Man- 
vanese Steel Div. of American Brake 
Shoe & Foundry Co., Chicago Heights, 
IlL., is now producing a line of Amseo- 
Nagle horizontal-shaft) pups. Desig- 
nated as Types A and T, the new 
pumps are built in sizes from 
in. for operating heads to 100 ft. 
A variety of materials, including man 
ganese steel, various fist irons, vari 
ous ferrous and non-ferrous alloys ean 


Type A horizontal shaft pump 
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he employed. Four impeller types are 
available, ineluding both open and 
shrouded. The Type A pump is the 
one shown, while Type T has a_ hori- 
zontal intake opening, concentric with 
the shaft. These pumps are designed 
especially for the handling of sludges, 


slimes and slurries. 


Corrosion-Proof Starters 


Two NEw low-voltage oil-immersed 
starters, especially designed to resist 
corrosion in chemical plants and oil 
refineries, have been announced by Gen- 
eral Electric Co... Schenectady, 
These wall-mounted starters designated 
as CR7008 and 7006 employ a heavy 
corrosion-resisting cast-iron head sup- 
porting the mechanism and oil tank. 
The tank is of 3/32 in. steel. Both 
types are available construction 
suitable for use in hazardous-gas loca- 
tions. Type CR7008 is a combination 
starter, including all equipment neces- 
sary for controlling and protecting a 
motor. manually-operated circuit 
breaker for short-circuit: protection and 
disconnecting, and a magnetic starter 
for push-button control of the motor 
are included. Type CR7006 is a mag 
netic starter similar to the other, ex 
cept that it does not include the manual 
circuit breaker and hence is to be used 
where other provision has been made 
for short-circuit) protection and dis- 
connecting. 

Also for use corrosive atimos- 
pheres is a new line of metal-clad 
switeh-gear for ratings to 15,000 volts, 
with breaker ratings as high as 500,000 
kva. The equipment is similar to the 
company’s standard metal-eclad switch- 
gear for general industrial use, but 
has a number of special features for 
corrosion protection and protection 
against hazardous atmospheres. Among 
these are special sealing methods and 
the use of explosion-proof boxes tor 
the secondary control devices. Special 
corrosion-resisting finishes are used and 
the inner surfaces of roof and side 
sheets are lined with pulverized cork to 
prevent condensation, 


Corrosion-resisting starter 
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PLUS the FLOW TUBE 
for straightline 
flow 


PLUS the ASPIRATOR 
which gets the inner 
valve open wide for 

peak demand 


Question: "'Don't you people 
make anything besides that 
Streamlined Valve you talk 
about so much?"* 


Answer: "Yes Sir; we do! And 
we propose to picture one or 
two of them here each time."’ 


to materially cut your valve performance costs 


With these three features—all in one valve, you are getting Valve Cash Standard Type Relief ae 
performance that gives you cost saving benefits that begin with the 
installation and last for years. siream pressure. For" steam, 
First, the streamlined flow around the inner fluids. 
valve; then the straight path for the fluid trim: pressures up $0 250 top 
through the flow tube; then the aspirator 2". 
accurate pressure control ‘ 
under toughest working which turns small pressure changes into 
conditions large valve operating forces. These things 
© trouble-free service have made the Streamliner click. 
® smooth operation But you can find out for yourself why users 
ott chee install this valve and then are able to forget 


it because it requires NO service attention 
—gives users NO trouble. Simply write for a 
© speedier production results 30-day FREE trial. After this 30-day trial you 
© elimination of failures either pay the bill or return the valve to us 
at our expense. 


® accurate regulation 


Cash Standard Type 4190 Valve; 
holds constant back pressure on 
inlet side regardless of variation 
in outlet pressure or changes in 
load. A multiport, large capacity 


® constant delivery pressure 


® cost saving operation 


valve. Used on ma line 

® no service attention *Send for Bulletin 1000 — citemsively ter 
pumps. 

* no spoilage gives yee Cony lete design f Iron or bronze bodies; iron trim. 


Screwed ends '/2"' to flanged 


and operating facts. ends to 


* practically zero in 
maintenance costs 
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Soybean Oil Extraction 
With Normal Hexane 


ECAUSE A MUCH HIGHER YIELD of 
oil may be realized hy solvent extraction 
than by the usual pressure methods, the number of 
extraction plants in operation in the United States 
has increased to over eight. These extraction 
plants are now processing over 20 percent of the 
one and one-half to two million tons of annual 
erush. Previous to 1934 there were no large-scale 
solvent extraction plants in this country. The first 
extraction plants put into operation in this country 
were of foreign manufacture, but at present there 
are at least three firms in the United States mak- 
ing solvent extraction equipment. 

The residual fat content of meal processed by 
the pressure method runs from 4 to 5 percent, 
while solvent extraction produces a meal with 0.6 
to 1 pereent residual fat. The accompanying flow 
diagram shows the process used in the Allis- 
Chalmers plant installed for Honeymead Produets 
Co. of Cedar Rapids, Iowa. 

The beans from storage are cleaned, weighed 
and eracked. The cracked beans are then tempered 
and partially dried after which they are rolled 
out in thin flakes. The flakes are then fed into 
the top of the extraction column, the level of 
flakes being held constant in the top of the eolumn 
hy an automatic device. The flakes flow down 
through the column against a counter flow of hot 
solvent flowing up. The miseella (solvent and oil 
solution) is taken off through a sereen at the top 
of the column, and flows to the miscella settling 
tanks. After settling, the miseella is passed 
through a preheater condenser utilizing waste 
heat from the distillation system, and then through 
a straight preheater and into a ealandria where if 
is flashed to a solvent vapor and oil droplets by 
steam. The vapor chamber at the top of the 
calandria effects a separation of the solvent vapor 
und droplets. The solvent vapor then passes 
to the preheater condenser, after condensation to 
a solvent eooler, and back to the solvent storage 
tanks. The oil at the bottom of the vapor eham- 
her flows through a preheater and into a bubble 
eap stripping column where the last traces of 
solvent are removed. 

The extracted flakes are expelled from the bot- 
tom of the extraction column by a large serew 
working against a pressure-loaded cone. The 
flakes are then passed through a bank of indirect 
dryers where about 98 pereent of the solvent is 
removed, then through a direct dryer where super- 
heated steam is blown through the flakes and into 
a condenser, thus removing the last traces of sol- 
vent from the flakes. 

The salient features of this particular plant are 
first, its very low solvent to bean ratio. At normal 
tonnage and a residual fat content in the meal of 
0.65 percent, the solvent to bean ratio is 0.9:1, by 
weight. Second, low power consumption. The 
power consumption approximates 65 kwh. per ton. 
Third, labor for preparation and extraction runs 
at 0.7 man hour per ton, 
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2 Left to right, tempering dryer, cracking roll and cleaner on second floor 
of preparation department 
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4 Flake conveyor discharge through magnetic 
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5 Bottom of flake hopper. flake feed to screw to 
and top of extraction column 
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6 Section of extraction column under that shown in 5 
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New jobs .. . new faces . . . new responsibilities . . . some say 25,000 of them 
created by the Defense Program . . . and where to turn for reliable information and 
reliable equipment is one of their most important problems. 


To these new executives it may be helpful to know that this company was founded 
in 1912 to manufacture exclusively corrosion-resistant alloys and equipment. In 29 
years it has grown to be one of the leading U. S. producers of acid-handling 
equipment. 


Many special alloys have been developed by The Duriron Company. Each alloy 
has some special quality that recommends it for a particular operating condition 
or type of equipment, so that Durco has an alloy to handle practically any corrosive. 
For instance: 


DURIRON: A high-silicon iron alloy practically unaffected by sulphuric, nitric, acetic and 
most other commercial acids. 


DURICHLOR: A special high-silicon iron alloy almost entirely resistant to hydrochloric acid 
and other chlorine compounds in all concentrations and at all temperatures. 


DURIMET: A special corrosion-resisting alloy steel made only by The Duriron Company. 
Particularly recommended for sulphuric acid in all concentrations and also for caustic solu- 
tions, as well as any corrosives for which the 18-8 chrome-nickel alloys are used. 


DURCO STAINLESS STEELS: Any special alloy of the chrome-nickel series or chromium- 
iron series, with low carbon content. 


ALCUMITE: A copper base aluminum alloy easily machineable Particularly recommended 
for non-oxidizing sulphuric acid service and for many organi¢ acids. 


When next the Duriron representative calls, discuss your plans and problems with 


him. Our specialized experience and facilities have helped develop many acid- 
handling processes. 


Standard Equipment 
available 


in one or more 
DURCO ALLOYS 


Centrifugal Pumps 
Reciprocating Pumps 
Valves 

Pipe and Fittings 
Heat Exchangers 
Spray Nozzles 

Steam Jets 

Ejectors 

Tank Outlets 

Kettles 

Exhaust Fans 
Laboratory Equipment 
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CORROSION-RESISTING 


Look to this new service to help you in two timely _ lation practice. Copies distributed to your own main- 
ways: (1) In getting better service from your piping tenance men may prevent trouble at a time when 
equipment; (2) In training and supervising mainte- trouble is mighty costly. Ask your Crane Repre- 
nance crews. Bulletin No. 2 is now ready with many _— sentative—or write us—for copies of Bulletin No. 2. 
hints on proper piping applications and good instal- They're free—while the supply lasts. 


‘ CRANE CO., GENERAL OFFICES: 
836 S. MICHIGAN AVE., CHICAGO 
VALVES © FITTINGS + PIPE 
PLUMBING + HEATING + PUMPS 


NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS IN ALL MARKETS 
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This chemical era of ours is just dawning. Like 
the early settlers we're still standing on the shores 
of the Atlantic with a vast, uncharted wilderness 
lying to the west ready for development. 

To those companies imbued with the pioneering 
spirit and driven by an urge to “do things”, Badger 
offers an organization of engineers and construc: 
tion men of kindred thought. Having travelled most 
of the trails to date, Badger technicians will be glad 
to help — first as guides and trail blazers in proces* 
ing and then as designers and constructors of trap’ 
blazing processes, equipment and plants. 


BADGER & SONS CO. 


Boston, Mass. 


New York Philadelphia San Francisco London Paris 
Chemical Engineers and Contractors 
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PERSONNEL SETUP OF CHEMICAL 
SECTIONS OF OPM AND OPA 


Despite the reorganization of defense 
administration and creation of the 
super-hoard, Supply Priorities and 
Allocation Board, to act as “umpire” 
in OPM-OPACS differences and assume 
general planning control of the war 
effort, the OPM and Civilian Supply 
commodity sections are retaining nomi 
nally separate identities. 

In chemicals this makes little prae 
tical difference because the Weidlein 
group and the Civilian Supply Section 
set up in the old OPACS by Professor 
Donald B. Keyes have always worked 
together. In other fields the tendeney 
is in this direction but, except for the 
automotive group, practical integra 
tion still lags. As the importance of 
commodity organization grows—an_ in- 
evitable development of the new defense 
alignment—it is expected that OPM’s 
new Civilian Supply division, taken 
over bodily from OPACS, will atrophy 
and be absorbed in the OPM units. 

In early September, the personnel 
setup of the two chemical sections 
looked like this: 

In OPM, the branch headed by Dr. 
i. R. Weidlein was doing business at 
the old stand, with Dr. E. W. Reid 
and George Moffett as assistant chiefs. 
Mr. Moffett, president of Corn Prod- 
ucts Refining Co., came to Washington 
originally as Knudsen’s food produe- 
tion man and later temporarily headed 
the minerals and metals division of 
OPM’s Production Division (prior to 
creation of commodity units). Also 
on the administrative staff are Dr. 
D. P. Morgan as senior consultant and 
priorities specialist, Lyman Chalkley. 
research and statistics, and F. H. 
Cabot, priority liaison. 

Staff specialists are J. W. Wizeman. 
chlorine and alkalies, with Col. W. H. 
Chamberlan assisting on chlorine; J. 
B. Davis, paints and pigments; A. EF. 
Peterson, solvents and resins; Camp- 
hell Osborn, cellulose, glycerin and in- 
organies; W. W. Odell, coke, coal and 
tar byproducts; and Felix Stapleton, 
ammonia, sulphuric acid and heavy 
chemicals, 

In the Civilian Supply group, Law- 
rence Brown, an experienced govern- 
ment investigator, is executive officer, 
with Frank Talbott, until recently 
associated with C. R. DeLong as con- 
sulting chemical engineer, and M. L. 
Griffin, market analyst of Westvaco, 
as senior staff members. Other staff 
members are M. E. Clark, formerly 
with Chem. & Met. and more recently 
with Michigan Alkali; KE. M. Houts, 
associated with Mr. Griffin; G. William 
Fane, Vietor Boutin, O. E. Goddard, 
H. J. Sehnell, Jr.. and Melvin Gold- 
herg. Definite assignments have not 
been given the individuals on this staff. 

Additions to both the OPM and the 
CS staff may be expected, as Dr. Weid- 


Technical, Industrial, Personal 


lein and Mr. Brown can locate experi- 
enced men. In their present setup 
both staffs are undermanned for the 
job already before them, and this load 
is growing rapidly. 

The reorganization left the Oflice 
of Price Administration a separate 
entity in the defense setup and in this 
agency, Oregon B. Helfrich of Jenkin- 
town, Pa., has been named to handle 
chemical price matters. Before the 
severing of prices and civilian supply, 
it had been expected the Brown staff 
would double in price matters, but now 
OPA probably will set up a separate 
unit. 


PORCELAIN ENAMEL INSTITUTE TO 
MEET AT COLUMBUS 


The Sixth Annual Porcelain Enamel 
Institute Forum will be held at Colum- 
bus, Ohio, Oct. 8-10. The Deshler- 
Wallick Hotel will be headquarters 
for the meeting but all discussions 
will be held on Ohio State University 
campus. On the opening day the 
Product Standards Section committee 
will discuss technical developments of 
the past year and recommend a plan 
of research for next year. In the 
afternoon there will be a symposium 
on automatic and low pressure spray- 
ing. 

On Oct. 9, a general session will 
cover screen process decorating and 
automatic pickling. Carl Harbert of 
the Harshaw Chemical Co. will preside. 
The P.E.I. research fellow, William W. 
Coffeen will report on the work he has 
carried during the year at the National 
Bureau of Standards. A’ symposium 
on training men for the industry alse 
will be held. 

The morning of the closing day will 
be devoted to discussions of controllet 
atmosphere furnaces and related prob 
lems of fish sealing. N. G. Wedemeyer 
of Rohm and Haas will act as cehair- 
man. Operating problems, especially 
those bearing on securing maximum 
production out of present plant facili 
ties, will be the topic for the afternoon 


SYMPOSIUM ON CORROSION 
HELD AT GIBSON ISLAND 


The third annual meeting of the 
American Coordinating Committee on 
Corrosion was held last month at Gib- 
sou Island, Md. The meeting was 


_ planned to coineide with the first Sym- 


posium on Corrosion sponsored by 
Section C of the American Association 
for the Advancement of Science. Dr. 
R. M. Burns, assistant chemical direc- 
tor of Bell Telephone Laboratories, 
served as chairman of the technical 
sessions which were continued over a 
five-day period with papers presented 
by outstanding experts in the corro 
sion field. 
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At the official committee meeting 
Dr. BF. Speller, representing the 
American Chemical Society and the 
National Research Couneil, re- 
elected chairman for 1941-1942; Dr. 
R. M. Burns, representing the Eleetro- 
chemical Society, was named vice- 
chairman; «nd Dr. G. H. Young of the 
Mellon Institute of Industrial Re 
search was named secretary-treasurer, 


CHEMICAL FIELD LABORATORIES 
IN ARMY FORCES 


While some companies of the Army 
may claim to be the best drilled and 
others may be proud of their marks- 
manship record, chemical field labora- 
tory companies of the Chemical War- 
fare Service claim to excel in general 
education. More than half of the 150 
officers and men in the First and Third 
companies recently organized and now 
undergoing training at Edgewood 
Arsenal, Maryland, hold college 
degrees. 

Chemical laboratory companies are 
assigned to field forces to insure 
prompt scientific investigation of cer- 
tain chemical warfare problems as they 
arise in the field. The company identi- 
fies the various kinds of enemy gases 
and examines captured enemy chemi- 
cal munitions. It also tests canisters 
of gas masks that filter and purify 
the air breathed by the wearer. The 
company recommends decontamination 
methods, assists the Mngineers in water 
purification, and examines enemy gas 
masks and other such protective equip- 
ment for information of the enemy’s 
chemical warfare preparations — or 
intentions. 


LICENSE REQUIRED FOR PATENTS 
FILED IN FOREIGN COUNTRIES 


Applications for patents or regis- 
tration of a utility model in a foreign 
country now must first be licensed by 
the U. S. Commissioner of Patents. 
Special legislation to plug a loophole 
in the patent laws and make sure ne 
American invention reaches unfriendly 
hands has been enacted by Congress. 

The new law is an amendment to 
the 1940 act which permits the Com- 
missioner to issue an order of secrecy 
prohibiting foreign filing of any patent 
considered useful to national defense, 
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News from Washington 


WASHINGTON NEWS BUREAU, 


HEMICAL manufacture must be 
C speeded. Every effort of every 
Defense agency is being made to this 
end. It is recognized that even with 
priority control there will be shortages 
of many things vital to both military 
and civilian affairs. It is difficult to 
overstate the scope or the seriousness 
of the situation. 

The cause of these shortages is not 
difficult to identify. Multiplication of 
defense manufacture has come at a 
rate far exceeding the most extreme 
estimates of a few months ago. And 
the consumption of certain important 
chemicals per unit of defense activity 
far exceeds the expectation of the 
Army which ‘undertook certain esti- 
mates along these lines during the ten 
vears preceding the present speed up. 
Not only are chemicals so involved, 
but many other raw materials of proc 
ess industry also present acute prob 
lems for Washington solution. 


Alcohol Plan 


Official Washington by quiet collab 
oration of several groups has devel 
oped a novel program which promises 
production of a large gallonage of in- 
dustrial aleohol from sources. 
The whiskey distillers will produce 
this product under an arrangement by 
which the government can supply sur- 
plus corn from S, M. A. stocks and 
pay for the processing, presumably in 
the end by purchasing through Defense 
Supply Corp. or some such R. F. C. 
subsidiary. 

It is hoped that as much as 50 mil- 
lion gallons can thus be obtained with- 
out further loading of those who nor- 
mally make industrial aleohol. They 
were already loaded to full plant ca- 
pacity. And the prospect was that the 
1941-2 output would not exceed 220 
million gallons whieh was only 
about three-fourths of the estimated 
requirement. 

These arrangements were worked 
out through collaboration of Com- 
merce Department, R. F. C., OPACS 
(now O. P. A.), and O, P. M. officials. 
They were initiated in connection with 
conferences at which the distillers 
sought priority for the goods which 
they themselves needed either for man- 
ufacture or packaging of their bever- 
age products. Since the distillers left 
Washington apparently quite happy, it 
may be concluded that both the govern- 
ment and the industry have made a 
satisfactory arrangement fully to util- 
ize otherwise unavailable manufac- 
turing capacity. 

Incidentally, those distillers which 
have no equipment for making indus- 
trial aleohol may either collaborate 
with other neighbor distillers for final 
rectification or may, in a few cases, 
get new equipment to step up their 
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100 proof beverage facilities to the 190 
proof base needed for industrial 
aleohol. 


Alumina Contracts 


Two large plants will be built in 
Arkansas each to make a half billion 
pounds of Al,O, from bauxite mined 
in that State. These plants will be 
financed by Defense Plant Corp. with 
the engineering and operation § by 
Aluminum Co. of America. The alu- 
mina made at one plant will presum 
ably be used by Alcoa; but the pro- 
duction of the other will be allocated 
by the government to other firms who 
are building aluminum making plants 
for the government. 

For present operations low grade 
bauxite of Arkansas will be utilized at 
both alumina works. The Bureau of 
Mines estimates that at least 15 mil- 
lion tons of such ore reserve are avail- 
able. About half as great a reserve 
of high grade ore is believed avail- 
able in the same State; but it will be 
retained for the present in order that 
its special characteristics be later 
available for chemical and abrasive 
purposes should import of high grade 
ore be cut off altogether. 

O. P. M. has also recommended that 
the War Department initiate small 
scale operation of a plant to make 
alumina from alunite at Marysvale, 
Utah. The process proposed for use 
has been developed by Kalunite, Inc., 
which is affiliated with Olin Corp., a 
contractor for one of the aluminum 
works. This process will employ Utah 
mineral of which the Bureau esti- 
mates reserves to be adequate for at 
least ten years operation if 120 mil- 
lion pounds of alumina are made per 
year. 

Even with all present contracts 
there remains still to be provided sev- 
eral hundred million pounds of alu 
mina before full raw material supply 
for all projected metal plants will be 
available. It is anticipated that the 
Utah developments will make up part 
of this deficit, but not all. Ineci- 
dentally, the shortage of alkali for 
processing is beginning to be one of 
the worries of the aluminum planners. 

During August Alcoa announced 
that it would cut the price of metal 
delivered to the government after Sep- 
tember 30 from 17 cents to 15 cents 
per pound of ingot. This is the fourth 
price reduction within eighteen months. 
The price of ingot metal was 20 cents 
before the first reduction in March 
1940. 


Ammonia Plans 


The third ammonia program is be- 
ing organized. In the first there were 
two parts, one providing for an in- 
crease in commercial ammonia capac- 
ity and the second providing three 
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new government-owned plants at Mor- 
gantown, West Henderson, and Muscle 
Shoals. The second ammonia program 
also provided three piants, at Monroe, 
La.; Louisiana, Mo., and a_ second 
plant in Morgantown. 

The third program must provide 
about as much more’ government- 
owned or government-financed capacity 
as either of the first two government 
paid projects. This means that O. P. M. 
and Army executives must find in- 
dustrial folks ready to build 500 tons 
per day of new capacity. This, it 
appears, would be much easier if the 
Army were willing to let R. F. C. 
finance some of the new developments 
so that purchase by the agent-operator 
companies would be possible at the end 
of the emergency. Also helpful would 
be a waiver of the safety belt require- 
ment which now precludes building 
some of these works near the Gulf of 
Mexico at points favored by competent 
industries. Regardless of these and 
other considerations, O.P.M. must and 
will find the ammonia. 


New Magnesium Plants 


Two new plants for the manufacture 
of magnesium were announced by the 
Federal Loan Administrator on Sept. 
10. The largest of these will be built 
and operated by the Dow Chemical Co. 
It will be located near Freeport, Texas, 
will have an annual capacity of 72,000,- 
000 Ib. and will cost approximately 
$52,000,000. The other will be at 
Painesville, Ohio, built and operated 
by Diamond Alkali Co. It will have a 
capacity of 36,000,000 Tb. and will cost 
about $16,000,000. Both plants will 
use the Dow electrolytic magnesium 
chloride process, 


Getting Equipment 


Every metal is searce. Hence, chemi 
eal engineers require much ingenuity 
and considerable knowledge of the pri 
ority procedure if they are going to 
get any reasonable deliveries on needed 
machinery and equipment, or even re 
pair and maintenance parts. There 
are priorities available for much of 
this purchasing. But it takes “more 
than a piece of paper with a number 
on it” to secure actual delivery when 
the machine shops are already full of 
orders with high priority classification. 

The greatest aid in securing prompt 
delivery is often the selection of a 
proper metal. O.P.M. officials ask that 
in design work all engineers use metals 
as far as possible toward the bottom of 
the following list, which is arranged 
in the order of increasing availability 
of the metals: Magnesium, aluminum, 
nickel, copper, zinc, lead, iron, and 
steel. Inventories of these and numer- 
ous other metals are being taken 
among users as well as producers, the 
purpose being to determine the actual 
present status of the country with 
respect to scarce metals, which means 
almost all metals. 

One problem of Washington now is 
to determine whether disappearance 
of metals means their actual use. 
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It is hoped that much of the building 
up of working supplies in the shops 
of the country has been accomplished 
and that disappearance will now come 
closer to consumption. 

Chemical engineers needing equip- 
ment or machinery built under priori- 
ties can request shops to do the build- 
ing from metals in their present 
inventory. The priority to which the 
shop is entitled for the securing of raw 
materials will ensure that they get 
replacement metal in due time. But 
the shops are not expected to wait for 
a specific shipment of a metal before 
building or making deliveries on the 
machinery covered by that priority. In 
some cases insistence on observance of 
this ruling of O.P.M. may be very 
helpful for chemical enterprise. 


Priorities 


Priority actions of interest of the 
chemical industry are coming in 
greater numbers as the impact of the 
war program cuts more deeply into 
normal civilian economy. Four recent 
orders from OPM’s Priorities Division 
affect certain chemical lines. 

One order places formaldehyde, para- 
formaldehyde and hexamethylen-ete- 
tramine, and synthetic resins made 
from these chemicals, under complete 
priority control. The usual require- 
ment that defense orders be filled first 
and that manufacturers must accept 
such orders is included, plus a detailed 
outline for allocation of civilian sup 
plies of plastics. A B-4 rating (high- 
est allocated for non-defense) is given 
for plastics for essential public serv- 
ices including material and equipment 
for scientific research. Household 
equipment, autos, radios, commercial 
photography, ete., are lumped in a 
second group with a B-8 rating. Pro- 
hibited are amateur photography, 
smoker’s articles, toys, advertising 
items, hardware, ete. This is the first 
priority order flatly prohibiting pro- 
duction of specified articles. 

Putting into effect an OPACS 
civilian allocation program, OPM also 
outlined preference classifications for 
filling non-defense orders for chlori- 
nated hydrocarbon refrigerants. Chlor- 
ine previously has been placed under 
full control. Refrigeration equipment 
already installed and air conditioning 
in hospitals, clinies and sanatoria get 
first call, with other uses following in 
this order: Industrial air conditioning 
already installed; other air condition 
ing already installed; new refrigera 
tion and air conditioning equipment. 

Another order by OPM, also carry 
ing into effect an OPACS recommen 
dation, prohibits sale of second-cut 
cotton linters, or more than 20  per- 
cent of mill-run linters, for any pur- 
pose other than ultimate use in the 
chemical industry. A further require- 
ment prohibits crushing mills using 
two cuts to regulate their processes so 
that first-eut linters do not exceed 20 
percent of the total cut. Deliveries at 
variance with the order under con 
tracts entered. into prior to July 31 
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must have OPM Priority Division 
okay. 

In addition to these priority actions, 
OPM’s Purchases Division has ar- 
ranged to obtain adequate steel to fill 
defense orders from the petroleum and 
chemical industries for steel drums 
and containers. Manufacturers are to 
submit PD-1 forms for steel equal to 
the amount needed to produce two- 
thirds of their normal output during 
September and October; they will get 
an A-5 rating. Before the end of this 
stop-gap period, a permanent priority 
program for this production is to be 
worked out. 

Five other orders were issued simul- 
taneously on Aug. 30, putting under 
full mandatory control all supplies of 
ethyl aleohol, methyl aleohol, potas- 
sium perchlorate, potassium perman- 
ganate and toluene. All of these ace- 
tions specify that suppliers must 
accept all defense orders offered them 
and that unrated defense orders shall 
be given an automatic A-10 classifica- 
tion to insure their delivery ahead of 
any civilian supplies. Quantities of 
these compounds left after defense 
shipments are made will continue to 
be distributed through normal com- 
mercial practice. 


Chemicals Shortage 


Official admission has been made of 
serious chemical shortages about which 
only whispers were formerly allowed. 
Starting off with chlorine and chlorine 
derivatives, the problems of O.P.M. and 
).P.A. rapidly spread over formalde- 
hyde and methyl alcohol for plastics 
and through pretty much the whole 
list of solvents and anti-freeze chemi- 
cals. The solvents situation has be- 
come so bad that any user of any of 
these materials is practically assured 
of trouble unless his application is on 
or directly tributary to a defense 
undertaking. 

Anticipating the difficulties which 
have been encountered in other indus- 
tries, O.P.A. announced at the end of 
August that price levels prevailing at 
the end of July should be maintained 
with respect to most industrial sol- 
vents. It was definitely asked that 
any manufacturer or marketer consult 
with O.P.A. before raising any prices. 
Among the “solvents” named as sub- 
ject to this restriction were the fol- 
lowing chemicals (some of them ob- 
viously not solvents): Acetone, acetic 
acid, acetic anhydride, methyl acetone, 
ethyl acetate, normal and secondary 
hutyl acetate, dibutyl phthalate, methyl 
alcohol of all grades, ethyl alcohol, ix 
opropyl alcohol, and normal and see- 
ondary butyl alcohol. 

O.P.A. Price Division executives have 
heen very complimentary in their com- 
ment on chemical marketing. One such 
official went so far as to say that they 
were trying to teach other industries 
to follow the practice which had long 
heen the habit of the chemical indus- 
try. He was referring to the policy 
of constantly lowering prices and shar- 
ing with customers, as well as with 
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investors, managers, and labor, the 
henefits of improved technology. This 
situation has resulted in very sympa- 
thetic and understanding care of chem- 
ical price questions which have ocea- 
sionally been presented O.P.A. 
There has been no apparent desire to 
sit on the price lid arbitrarily. Where 
actual inereases in cost have been 
shown, O.P.A. appears willing that 
price advances be made without chal 
lenge by the government. However, 
they are extremely anxious to prevent 
any stampede or upward spiraling in 
the chemical markets. It is to avoid 
that contingency that they seek ad 
vance notice of contemplated — price 
changes wherever possible. 


Petroleum Controversy 


During the first week of September 
controversy over shortage of petroleum 
in the Eastern states developed into 
an unsavory mud-slinging contest. It 
appeared in some cases that “the one 
who lied the loudest” was the one that 
was going to be believed. The rail- 
roads make no pretense of denying 
their selfish interest in securing rail 
transportation instead of further pipe 
line development. They are, quite 
naturally, terrified at the thought that 
big pipe lines may permanently sup- 
plant rail movement of both crude oil 
and gasoline to some sections of the 
Kastern states. 

Some program of pooling of facili 
ties and the pooling of extra costs is 
necessary for petroleum refiners in 
order fully to utilize idle tank cars. 
Obviously no single refiner dares accept 
the railroad’s proposals for extensive 
rail movement at the prospective large 
increase in cost. However, all the re 
liners appear quite willing to use every 
rail facility which can be made avail- 
able if a distribution of the increased 
cost over all gasoline, not only the 
gasoline of cooperating companies, can 
be arranged. Obviously any “deals” to 
provide such pooling of extra expense 
involve difficult questions as to viola- 
tion of the anti-trust laws. Whether 
Mr. Ickes will persuade Assistant At 
torney General Arnold to collaborate 
remains an official secret early in 
September. 

Extensive cooperation in financing of 
new pipe lines has, however, been as 
sured. And Presidential blessing unde: 
the new law has been given to two such 
projects. Prompt construction is ex 
pected through the ability to secure 
rights of way under Federal eminent 
domain procedures, 

Not the least of the official troubles 
is the difficulty of getting filling sta- 
tion operators to cooperate in price re 
striction. Several warnings, including 
specific price recommendations from 
0.P.A., have been rather conspicuously 
ignored in various districts. Better 
success has been had by Mr. Hender- 
son’s office in securing compliance with 
crude oil price limits which were rec 
ommended toward the end of August. 

Very strong pressure is being brought 
to bear on all industry to substitute 
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coal for petroleum in firing industrial 
furnaces wherever possible. However, 
the only official effort to make this 
change not too expensive is the recent 
attempt by Bituminous Coal Division 
of Interior Department to put a maxi 
mum price on bituminous coal in the 
few cases where runaway prices seemed 
to approach full-seale profiteering. 


Munitions Plants 


The first of the smokeless powder 
works of the Army's second chain of 
munitions plants was announced for 
Choteau, Okla., last month. This is 
the initial powder factory to be located 
west of the Mississippi. Funds allo- 
cated for construction and equipment 
were $51,000,000, which will provide a 
plant about as large as that going up 
at Childersburg, Ala., and considerably 
larger than the one at Radford, Va. 

Another new plant location  an- 
nounced by the Army is for a bag 
loading establishment at Flora, Miass., 
to cost up to $14,500,000, to handle the 
product turned out at Childersburg. 
Other developments in the munitions 
plant program were largely the letting 
of contracts and subcontracts for units 
previously announced, 

The Chattanooga, Tenn., TNT-DNT- 
Tetryl production job was given to the 
Hercules Powder Co. Stone and Web- 
ster will build and equip the plant 
with a subcontract for $34,245,732. 
Ammunition and shell loading assem- 
blies at St. Paul and Salt Lake both 
were put under contract and an addi- 
tional $1,720,267 was allotted for the 
Western Cartridge-operated small arms 
plants at St. Louis, 

Operation of the St. Paul plant was 
awarded to Federal Cartridge Co., and 
sub-contract for construction was given 
to Foley Brothers, Inc., and Wall- 
bridge-Aldinger Co. Construction cost 
is listed at $17,661,925 while the oper- 
ating firm was given $12,824,075 more 
with which to equip the assembly. 
Remington Arms Co., Ine., will operate 
the Salt Lake plant where ball, armor- 
piercing and tracer ammunition will 
be assembled. Cost of this plant is 
$30,485,000, 

After first awarding contract for a 
$5,000,000 ordnance regulation station 
in Illinois to provide a routing head- 
quarters for shell and ammunition 
components, the Army cancelled plans. 
Instead additional funds were alloted 
for storage facilities at three previ- 
ously established loading plants. The 
Ravenna plant gets $977,500; the Wil 
mington, $825,000; and Burling- 
ton, Towa, $562,000. 

A contract for construction of the 
Commercial Solvents-operated ammonia 
plant at Monroe, La., was awarded to 
the M. W. Kellogg Co.. New York 
City. The construction cost is esti- 
mated at $6,557,086. Commercial Sol 
vents previously has been given $9, 
252,911 to equip this plant. 


Laboratory Supplies 


Laboratories engaged in scientific 
research were given a blanket priority 
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rating of A-2 for all needed supplies 
of critical materials by action of OPM’s 
Priorities Division at the end of 
August. The rating is automatic, 
once certain formalities are compiled 
with, and can be extended through sup- 
pliers and sub-suppliers by a partici- 
pating laboratory as far as necessary 
to assure ultimate delivery of scarce 
materials. 

Application for use of the A-2 rat- 
ing must be made to the Chemical Sec- 
tion of OPM headed by Dr. E. R. 
Weidlein, on Form PD-38. The appli- 
cation must specify that the laboratory 
is seeking certification to use the Re- 
search Laboratories Supplies Plan and 
state the branch of scientific research 
in which the laboratory is engaged. 
OPM announces that it will have the 
benefit of advice from the National 
Academy of Sciences in passing upon 
all applications received. 

Once certification is obtained, the 
laboratory must serve copies of the 
order, bearmg n° individual serial 
number, upon all its suppliers. In 
its original application, laboratories 
should state the number of suppliers’ 
copies of the certification it will need. 

The A-2 rating is not to be used to 
obtain materials which can pro- 
cured without it, nor can it be used 
for accumulating materials over and 
above those actually needed or in ad- 
vance of need. Both laboratories and 
suppliers are obliged to maintain ree- 
ords of the use of the A-2 rating for 
periodic inspection by OPM’s field and 
compliance staff. 


Chemical Miscellany 


Cotton Linters —Elaborate regulations 
limit both the way in which linters 
may be cut and the marketing of this 
product. Sales of certain types are 
restricted to purposes in the chemical 
industry in order to avoid shortage of 
this essential raw material for plas- 
ties and explosives manufacture. The 
Bureau of Agricultural Chemistry and 
Engineering is also pushing its re- 
search on a process to convert staple 
cotton into linters by a mill which 
“operates like a giant lawn mower 
and cuts batts of cotton four inches 
thick at the rate of 2400 cuts a min- 
ute, or two tons of cotton an hour.” 
The resulting product is then further 
milled down to the proper length for 
nitration to permit effective handling 
by the explosives and plasties manu- 
facturer. 


Vegetable Drying New chemical en- 
gineering technics are being developed 
for dehydration of vegetables and 
fruits. It is important thus to reduce 
bulk and weight of foods of this sort. 
The immediate purpose is to provide 
emergency reserve stocks at remote 
bases, such as Iceland, and to supply 
the British with desired raw materials 
with the minimum cost for transport. 
Department of Agriculture studies are 
being carried out at the Western Re- 
gional Research Laboratory where in- 
vestigations are being done on onions, 
potatoes, carrots, and certain green 
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and leafy vegetables. Thus far gov- 
ernment purchases of dehydrated foods 
have been largely limited to dehy- 
drated soups. 


Export Control—Virtually every com- 
modity, certainly every chemical, is 
now subject to license for export. 
Thus far import controls have not 
been established, but that is to be 
expected as part of the job of Vice- 
President Wallace and his economic 
warfare Board. 


Mercury Price —OPACS administra 
tor Henderson has issued several pri 
vate and one emphatic public warning 
about the quoted prices for mercury, 
currently $192 per flask in mid-August. 
Since U. S. production is a_ trifle 
greater than current consumption, and 
Mexican production is also available, 
“there is no reason for any private 
buyer to pay present prices,” accord- 
ing to Dr. Henderson. The price to 
be affieially fixed was not announced 
during August, but it was confidently 
expected that it would be well under 
the recent high. 


Priority Racketeers —Official Washing- 
ton is warning manufacturing indus- 
tries against certain market racketeers 
who grossly misstate distribution prob- 
lems in an effort to get control of 
goods. One practice is specifically 
condemned by officials. This is the 
claim by marketers that they are 
helping to supply needed goods on 
Defense projects when they are merely 
trying to persuade manufacturers to 
give them some goods which they in- 
tend to resell at an abnormal mark- 
up. O. P. A. would like to have any 
evidence which is available regarding 
this high-jacking. Disciplinary  aec- 
tions will follow. 


Pulp Shortage—Probably the most 
serious factor confronting the paper 
products industries currently is the 
shortage of raw material for pulp 
board. A strenuous campaign for col- 
lection of waste paper is being under- 
taken. All this reflects a tremendous 
increase in consumption of eartons for 
defense. Much of this increase as now 
experienced may terminate with the 
emergency. But the new types of con- 
tainers which have been devised prom- 
ise tremendous new packaging possi- 
bilities for food, chemicals, and indus- 
trial goods of all sorts. It looks as 
though this division of the paper prod- 
ucts business had established through 
emergency stimulus a basis for a sev- 
eral-fold permanent increase in the 
business of packaging America’s peace- 
time products. 


Tariff Cuts—Certain Washington ex- 
ecutives, claiming emergency need, 
have urged that government depart- 
ments be allowed to exempt imports 
from tariffs in order to economize for 
defense. Critics argue that this does 
no good as collecting a duty through 
one channel for the Treasury fully off- 
sets apparent greater cost to the de- 
fense agency making the purchase. 
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DEFENSE PROBLEMS WILL KEYNOTE 
CHEMICAL EXPOSITION 


New achievements in America’s 
march toward economic independence 
will highlight the 18th Exposition of 
Chemical Industries, coming to Grand 
Central Palace, New York, Dee. 1-6. 
The display will be the largest Chem- 
ical Exposition in twelve years. Ap- 
plications are still being received from 
prospective exhibitors, although prac- 
tically all the available space was 
allotted more than a month ago. 
Problems of national defense will be 
the keynote, but underlying this theme 
will be a very large amount of evi- 
dence pointing out the nation’s 
strategic advance toward self-suffi- 
ciency. 

According to Charles F. Roth, man- 
ager of the Exposition, no Declaration 
of Independence was needed to rally 
the forees of American industry to the 
cause of economic freedom, because in- 
dustrial enterprise self-inductive. 
However, circumstances involved in 
the present world emergency — have 
greatly accelerated the movement and 
given it widespread recognition. 

Information on exhibitor’s plans re- 
flects the important task which chem- 
ical engineering has assumed in this 
war. Already its achievements have 
broken many shackles which formerly 
bound American manufacturers to the 
use of imported raw materials and 
manufactured products, and have 
superseded processes formerly under 
alien control. Chemical process indus- 
tries, which got their start in the last 
world war, have become one of the 
principal ingredients in the new de- 
fense program. The Exposition will 
strikingly emphasize their progress. 
More than that, it will reveal many 
interesting forecasts of the post-war 
future. 

Significant facts which many of the 
exhibits will reflect bear out the fol- 
lowing points: Partly chemical indus- 
tries are becoming more chemical. Non- 
chemical industries are consuming 
more chemical products and adopting 
chemical methods. Artificial materials 
are rapidly replacing natural products. 
Syntheties, so much in the foreground 
just now, are no longer regarded 
merely as substitutes, but as new com- 
petitive materials. Many of them are 
literally created for specific purposes 
and serve those purposes better than 
the conventional materials they re- 
place. From laboratories and _ pilot 
plants not merely new products but 
whole new industries are coming 
forth. One of the characteristics of the 
times is the evolution and marketing 
of new processes and equipment in the 
form of complete operative units. 

Among the exhibitors will be a num- 
ber of specialists in industrial develop- 
ment work, who will offer such com- 
pletely integrated facilities as: acid 
plants, extraction plants, food indus- 
tries equipment, paint making ma- 
chinery, rayon equipment and the ma- 
chinery for turning out various prod- 
ucts in plastic materials. 
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The 18th Exposition of Chemical 
Industries will comprise as a whole 
exhibits reflecting the rapid advance 
of chemical technology in general and 
also raw materials, machinery and 
products of process industries. 


REGULATIONS FOR TRANSPORTING 
EXPLOSIVES TO BE SIMPLIFIED 


Regulations for the transportation 
of explosives and other dangerous 
articles by motor vehicles are to be 
revised and simplified. This is ocea- 
sioned by the transfer of enforcement 
of these motor vehicle regulations 
from the ICC Bureau of Motor Vehicles 
to the Bureau of Service. Revision 
in the present regulations, known as 
Part 7 of Motor Carrier Safety Regu- 
lations, will bring rules covering all 
forms of land transportation of these 
materials into harmony, under the 
jurisdiction of those long familiar 
with rail transportation of explosives. 

The proposed regulations will be 
considered at a public hearing on Sep- 
tember 18 at the Washington office of 
the Interstate Commerce Commission. 
At the same time slight revisions in 
the general regulations for transporta- 
tion of explosives will also be con- 
sidered. The Manufacturing Chemists’ 
Association and other trade associa- 
tions are cooperating with ICC officials 
in making the change to new regula- 
tions with a minimum of technical 
difficulty. Those interested in details 
may obtain mimeographed copies of 
the proposed regulations prior to 
promulgation. 


CANADIAN PATENT FOR MAKING 
ALCOHOL FROM APPLES 


A process for making 100 percent 
aleohol, as explained by W. D. Fleet 
of Vancouver, B. C., an electrical engi- 
neer who holds the patent, is ex- 
tremely simple and could be employed 
to produce a low cost product which 
Canada is at present importing for 
various important uses, some of them 
connected directly with war industries. 
Recently the national chemurgie com- 
mittee of the Canadian Chamber of 
Commerce recommended that the gov- 
ernment install an experimental plant 
for production of power fuel from 
wheat. This committee suggested that 
a government subsidy would re- 
quired as the cost was bound to be 
greater than the cost of gasoline. The 
object of the proposal was to ease two 
of Canada’s problems by reducing the 
wheat surplus and at the same time 
reducing imports of crude oil and gaso- 
line. It was reported that Australia 
has launched fuel alcohol production 
from wheat. 

Mr. Fleet’s view is that more valu- 
able products can be made from wheat 
than alcohol. He carried out some 
investigations along these lines some 
years ago, but came to the conclusion 
that farmers, raising wheat as an in- 
dustry, are the ones to subscribe to a 
fund for research work to find uses 
for grains other than foodstuffs. 


MODERN METALS AND PLASTICS 
ON N. Y. U. LECTURE SCHEDULE 


In order to assist industries in meet- 
ing some of the problems created by 
the national defense program, New 
York University has scheduled a series 
of fifteen weekly lectures on modern 
metals and plastics to begin Sept. 23. 
In these lectures experts will discuss 
ways in which the more available ma 
terials may be substituted for others 
which have become more difficult to 
obtain. 

W. L. Merrill, head of the works 
laboratory of the General Electric Co., 
will deliver the opening lecture in the 
series. Other speakers will include 
Milton Male, research engineer of the 
United States Steel Corp.; F. L. LaQue 
and J. W. Sands of the International 
Nickel Co.; N. E. Woldman, chief 
metallurgical engineer of the Eclipse 
aviation division of the Bendix Avia 
tion Corp.; R. V. Boyer of the plastic 
division of the General Electric Co.; 
and C, T. O'Connor, head of the oil 
soluble division of Durez Plastics and 
Chemicals, Ine. 


MINERALS YEARBOOK FOR 1940 
NOW AVAILABLE 


In response to unprecedented de- 
mand for comprehensive information 
on metals, nonmetals, fuels, and min- 
eral products, from the mineral indus- 
tries and from government defense 
agencies, the Bureau of Mines has 
scheduled publication of its Minerals 
Yearbook more than three months in 
advance of last year’s date. The cur- 
rent edition of Minerals Yearbook, 
containing the most inclusive collection 
of facts and statistics on mineral in- 
dustries ever assembled, was placed on 
sale by the Superintendent of Docu 
ments early in September. 


PILOT PLANT TO MAKE MOTOR 
FUELS FROM FARM PRODUCTS 


A semi-commercial plant for pro 
duction of motor fuel from farm 
products has been practically com- 
pleted at the U. 8S. Department of 
Agriculture’s Northern Regional Re 
search Laboratory at Peoria, Ill. This 
so-called pilot plant, into which the 
chemists and engineers have incor- 
porated all the latest improvements in 
equipment and processes available, is 
to be used for rigorous, large-scale 
testing of promising developments 
from the Regional Laboratory and 
elsewhere, and is capable of producing 
500 gallons of aleohol per day. 

Not only will the Northern Labora- 
tory study the ways of manufacture 
of these special motor fuels, but will 
also study performance of the fuels in 
engines. The usual laboratory work 
will be continued in an effort to de- 
velop new fundamental facts in the 
production and use of alcohol and 
other materials with motor fuel possi- 
bilities. At Peoria the first pilot plant 
work will be on corn, followed by work 
on sweet potatoes, white potatoes, wheat 
and other carbohydrate crops. 
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HEAVY DEMAND FOR CHEMICALS IN GREAT BRITAIN 


STIMULATES DEVELOPMENT OF NEW PRODUCTS 


Special Correspondence 


EMANDs and supplies remain on a 
D heavy seale for all industrial 
chemicals, but further price advances 
were mostly avoided in spite of the con- 
tinued scarcity of such articles as yel- 
low prussiate of potash. The market 
tone remains strong, especially for 
copper sulphate, acetic acid, zine oxide, 
hydrochloric acid, calcium chloride and 
formaldehyde, and the available sup- 
plies of these and other manufactures 
move steadily into home consumption. 
In the group of fine chemicals and 
pharmaceuticals occasional irregulari 
ties have been soon overcome, and 
recent developments suggest a lasting 
improvement. The output of coal-tar 
products is on a very substantial scale, 
but supplies of all liquid byproducts, 
with the insignificant exception of 
pyridine, are only just sufficient to 
meet demands. There is, however, a 
considerable surplus of pitch, while 
some of the heavier products are avail- 
able in quantities permitting continua 
tion of the export business. Exports 
are also of some importance in the 
paint group, while the supply of ferti- 
lisers is generally not more than ade 
quate for home demands. Superphos- 
phates will be supplied in higher con 
centrations next season in continuance 
of a tendency observed during recent 
years. As the normal grade on the 
British market will contain 19.2 percent 
of phosphoric acid (against 16 percent 
last season), farmers are advised to 
reduce the per-acre application. Potash 
sults are in short supply, owing to the 
loss of Continental supplies, and must 
not be used except for certain crops 
and for these only in limited quantities, 
Supplies of nitrogenous fertilisers are 
ample, but the demand for these has 
also been raised by the extension of 
land under cultivation by 4,000,000 
“acres, 

Research on the action of tar-oils on 
coal carried out in the Mining Depart 
ment of the University of Birmingham 
has resulted in the production of tar- 
oil coal extracts which lend themselves 
to a variety of promising applications, 
Practically ashless materials were re- 
covered from the solutions into which 
the coals under examination passed 
when extracted with neutral tar-oils 
at their boiling points (up to 400° C) 
These 


coul extracts might be used to improve 


under atmospheric pressure. 
the caking and swelling properties of 
non-caking coals, as a binding agent 
in the manufacture of briquettes, for 
the production of colloidal fuels, in 
order to modify the properties of ordi- 
nary coal-tar, ete. They may be treated 
further to vield a piteh-like material 
containing no free carbon, a hard piteh 
for pulverization and use in coal-dust 
engines, special low-ash carbon (or 
even graphite) or pure compounds of 
value in chemotherapy. 


1400-9 


The experiments Birmingham 
University have not yet been con 
cluded and no information is available 
of their industrial merits, but they 
confirm a tendency observed in British 
fuel chemistry before the war, and 
intensified since, to regard coal as a 
raw material which must be treated 
further in order to give the greatest 
economic service. This tendency has 
been strengthened by increased utility 
of certain byproducts obtained by the 
treatment of coal, on the one hand, and 
the need of economy in the consump- 
tion of coal during wartime, on the 
other. 

With a view to meeting the demand 
for a substitute for iron oxide which 
is normally used in the purification of 
gas, a leading chemical producer has 
undertaken experiments with sulphur 
bacteria such as are almost invariably 
present in peat. These, it is stated, can 
be used very effectively for the oxida- 
tion of hydrogen sulphide to sulphur if 
the correct conditions for their activity 
are observed. A mixture of equal vol 
ume parts of peat and low-grade speut 
oxide has been used at one plant for 
many months with very satisfactory 
results. The water gas is purified to 
the degree required for subsequent 
processes, there has been no develop- 
ment of excessive pressure drop, the 
purchase of new oxide has been much 
reduced, and the low-grade spent oxide 

previously dumped as valueless—is 
converted into a readily saleable ma- 
terial of high sulphur content. Addi- 
tion of more fresh peat to this spent 
oxide-peat mixture produces a mass as 
good in activity and sulphur removal 
capacity as the original mixture and 
resulting in a finally spent mass of 
yet higher sulphur content. The ex- 
periments must, however, be continued, 
before a final judgment can be passed 
on their suitability for large-scale puri 
fication of town gas, 

A new synthetic material for indus- 
trial components was shown at an 
exhibition of the Society of British 
Aircraft Constructors. It is a cellulose 
fiber material bonded with special type 
adhesives on the laminated principle 
and possesses a density of 48 Ib. per 
cu. ft.. specifie gravity of 0.77, tensile 
strength of 3,900 Ib. per sq. in. and 
high damping properties. Many of the 
characteristics of metal and light alloys 
are claimed for the material, though it 
is much less likely to suffer accidental 
denting and other impact damage. The 
moisture resistance is stated to be ade- 
quate for most purposes and condue- 
tivity nil. The original strength and 
fiber orientation of the material are 
retained and give it, in fatigue under 
vibration, qualities superior to other 
materials commonly used, 

Luminescent and phosphorescent ma- 
terials are of considerable importance 
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for use under black-out conditions. The 
most commonly employed phosphores- 
cent materials are zine and zine-cad 
mium sulphides and alkali earth sul- 
phides, according to an exhaustive re- 
port of the Ministry of Home Security. 
With proper selection of materials, 
good durability can be obtained. Shield 
ing from direct sunlight is generally 
desirable, otherwise darkening may 
occur, although it will not necessarily 
be permanent. Luminescent signs hay 
ing a long life may be prepared by 
incorporating zine sulphide in a vitre 
ous enamel before firing. Alakaline 
earth sulphides exhibit lower initial 
brightness and longer afterglow. Cal 
cium sulphides have good stability, but 
the commercially available material 
gives a deep violet glow to which the 
eve is relatively insentitive. Strontium 
sulphides have been largely used for 
luminescent paints because of their 
easily visible blue-green glow, but need 
special protection, preferably by en 
closure between two sheets of glass 
with waterproofed edges, as they are 
unstable. None of the materials so far 
available, however, can be relied upon 
to remain usefully visible throughout a 
winter night after excitation by day 
light. After a period of 6-7 hours they 
are indeed inferior in visibility to nor 
mal white paint. 

Chemicals new and old play an im- 
portant part in the solution of special 
wartime 
British textile finishing firms. One of 
the most outstanding developments has 


problems experienced by 


been in water-proofing. The govern 
ment specifications in this field may be 
divided into two classes, those calling 
for a durable finish free from wax and 
possessing high repelling power and 
those which can be met by the use of 
a wax aluminum = salt finish. Sewn 
seams of strongly waxed or oiled fabrics 
are generally dressed with a synthetic 
resin, For rot-proofing (of sandbags. 
ete.) the use of metallic naphthenates 
which require to be supplied from or 
ganie solvents with consequent file 
hazard and expense have been followed 
by the introduction of aqueous disper 
sions of suitable metallic naphthenates. 
For blackout — cloths 
resins have been found in many cases 


thermoplastic 


to possess excellent binding power for 
pigments, while the addition of a water 
soluble cellulose ether derivative gives 
body to the finish. A satisfactory trans 
parent window replacement fabric of 
filled cotton or net type is obtained by 
stiffening with starch er glue, immer 
sion in translucent resin solution 
and, finally, passage up a drying tower. 
The Safety in Mines Research Board 
refers in its latest annual report to 
experimental work that has been in 
progress for some time on a test to 
distinguish between explosives which 
can and those which cannot be im 
proved to satisfactory extent by 
sheathing. No explosive of any eco 
nomie value has yet been produced 
which, with or without a sheath of 
reasonable dimensions, will not ignite 
firedamp in some circumstances and 
more effective sheating is sought. 
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MONSANTO 


FOR USE WITH VARIOUS 
RESINS AND PLASTICS 


NITROCELLULOSE 


TRICRESYL PHOSPHATE 
TRIPHENYL PHOSPHATE 
SANTICIZER 8 
SANTICIZER 9 
SANTICIZER 10 
SANTICIZER B-16 
SANTICIZER E-15 
SANTICIZER M-17 
DIBUTYL PHTHALATE 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
DIPHENYL PHTHALATE 
AROCLORS 


x< 
x< 
x< 


CELLULOSE ACETATE 


CELLULOSE ACETOPROPRIONATE 


CELLULOSE ACETOBUTYRATE 


|< | | OX 
|< | OK OOS 


ETHYL CELLULOSE 


CHLORINATED RUBBER 


SYNTHETIC RUBBER* 


POLYVINYL ACETATE 


< | < | 


POLYVINYL CHLORIDE 


POLYVINYL ACETALS 


>< |< | | | | | OK | | OK | OK 
>< | | | OK | | | | OS | OOK 


POLYSTYRENE 


PHENOL-FORMALDEHYDE RESIN 


>< | >< | | OK | | | | | OX 


UREA-FORMALDEHYDE RESIN 


PROTEIN COMPOUNDS 


SHELLAC Xi X 


DAMAR x | x x 
MANILLA GUM x1 xX 
denotes—of use *The use of plasticizers in synthetic rubbers is still in development stage. The : 
kind of — rubber and the use for which it is intended will govern the 
caf selection of the plasticizer. The plasticizers indicated have shown promising | 
denotes — of special value properties in test formulations. | 


From this list of proven, high-quality Monsanto plasticizers you should be able to fill almost 
any need. Here are familiar standard products, as well as special ones developed to fit new 
requirements. For complete descriptions of the entire list and many helpful notes on their | 
applications, write today for the 40-page book, Plasticizers and Resins. You will find it 

a useful, practical reference that may save many hours of testing in your own laboratories. | 


MONSANTO CHEMICAL COMPANY, 


Organic Chemicais Division, St. Louis, 
U.S. A. District Offices: New York, Chi- MONSANTO CHE 


cago, Boston, Detroit, Charlotte, Birming- 
ham, Los Angeles, San Francisco, Montreal. 
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LATTERING air ham- 

mers, roaring bull- 
dozers and clanging well { 
casing noise dins the air 
throughout the country. 


life necessity—Water! 


tion faces an unpredictable future. 


so keenly alert to its ta 


LAYNE & BOWLER, INC. 
Memphis Tenn. 


AYNE 
PUMPS & WELL 
WATER SYSTEMS 


Layne-Arkansas Co. 
Layne-Atiantic Co. 
Layne-Central Co. 
Layne-Northern Co. 
Layne-Louisiana Co. 
Layne-New York Co. 
Layne-Northwest Co. 
Layne-Ohio Co. 
Layne-Texas Co. 
Layne-Western Co. 


Milwaukee, Wis 
....Cotumbus, Ohio 


Layne-Gowter New Engiand Corp....... Boston, Mass 
international Water Supply ....London, Ontario, Can 


Layne-Western Co. of Minnesota Minneapolis, Minn. 


Defense projects are being rushed—pro- 
duction is going up——up—and up! But 
the entire program is moving on a simple 


Almost before the first transit is leveled, 
Layne men are on the job, rigs are up 
and the drills are biting through soil, 
clay, rock and on to water bearing forma- 
tions. In record time you'll hear the hum 
of powerful motors and the splashing of 
cool clear water. Such is the tempo ol 
today’s unparalleled activity as the Na- 


Keyed to the ever increasing and ex- 
tremely urgent need for speed in pro- 
duction is Water] And wherever the Pump 
and Well is of Layne build, there you will 
find dependable performance no matter 
how heavy the load or prolonged the run. 


Never has the Layne Organization been 
of producing 
great quantities of water with utmost 
speed. Never has it been operating more 
efficiently. If you need more water to 
further speed production, write or wire 


HEMICAL self-sufficiency for Eurepe 
is the goal announced by I. G. 


Farben, Germany’s leading chemical 
concern. Under the “New Order” 


which presupposes Nazi victory—plans 
call for complete continental reor- 
ganization of the industry, including 
building of new plants in areas best 
suited by reason of location of raw 
materials or cheap power or labor. 
Because of the abundance of hydro- 
electric power, plants using chemical 
processes requiring large amounts of 
electricity would be located in Scandi- 
navian countries. Norway could thus 
supply synthetic fertilizers to France. 
Spain, and the Balkans. In_ return. 
France could send bauxite needed for 
aluminum to Norway. Yugoslavia. 
able to build an electrochemical in 
dustry on the basis of available water 
power and labor, would become the 
center of the Balkan chemical industry 
with Bulgaria and other Balkan 
countries supplying raw materials. In 
Rumania a specialized chemical branch 
would be built around the mineral 
and vegetable oils found there. 

In France, bauxite deposits would be 
developed further. and the 
well-organized organic chemical in- 
dustry would he Swiss 
rivers, also a source of power for 
electrochemical industries, would be 
fully utilized. In the past. Switzer- 
land has imported practically all its 
chemical raw materials, chiefly from 
Germany. France. and Belgium. while 
it has exported 95 percent of its total 
output. Switzerland as well as Italy 
suffers most from lack of coal, and 
this along with heavy industries would 
remain under German control. Italy. 
which has fairly well-developed 
electrochemical industry would be an 
important producer and would at the 
same time contribute mercury and 
sulphur to the other countries, while 
Spain would supply pyrites. 

These plans. which would also re- 
quire syndicates for the organization 
and distribution of preduction. have 
already been partially put into effect. 
For example, a new company. the 
Nordische Aluminium A. G.. was re 
cently organized in Berlin with a 
capital of 20 million RM for the pro- 
duction of aluminum and allovs in 


present 


expanded. 


Norway. In the past. Norwegian 
aluminum industry ‘as been largely 


ritish-finaneed. Nor- 
fair-sized ferro allov 
The expansion 


American- anil 
way also has a 
and nitrate industry 
of Norway’s industries would be neces- 
sary to offset the meager 
agricultural output and wartime dis 
locations which have virtually eut off 
Scandinavia from British and overseas 
markets. In normal times Norway 
depends largely on the earnings of her 
merchant marine. the fourth largest 
in the world, her fleet, and 


eountry’s 


whaling 
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seashore fisheries. At the time Norway 
was overrun, five-sixths of her mer- 
chant fleet was outside Norwegian 
ports and is now run by the Royal 


Norwegian government in London. 
Germany has been taking increased 
quantities of Norwegian  fish—the 


Norwegian fishing industry has been 
assigned an important role in feeding 
the continent under the “new order”— 
wood pulp, paper, lumber, and mineral 
products. Norway has iron ore and 
smaller deposits of sulphur, pyrites. 
nickel, and copper, but no mineral 
fuels. For these she is dependent 
now on Germany, which is providing 
her with coal as well as with chemicals. 
synthetic textiles, machinery, and 
electro-technical articles. Although 
sufficient potatoes and oats can be 
raised domestically, in the past, Nor 
way has had to import wheat, rye. 


corn, barley, rice, sugar, oil seeds, 
meats, and cattle fodder. Under 


German supervision, Norway has con- 
cluded agreements on a clearing basis 
with other countries also within the 
blockade, chiefly with Denmark and 
Sweden. 

Sweden, placed in unenviable 
position by the blockade as well as by 
her position between Germany and the 
Soviet Union. would probably be in 
vited to participate in the “new order,” 
her specialties being match production 
as well as an electrochemical industry. 
In Sweden a new sulphurie acid factory 
with a capacity of 20,000 tons is about 
to be placed in operation. This is 
partly in connection with the first 
state-guaranteed wood  sugarization 
company in Sweden which is to set up 
two plants with an annual 3 and 5 
million liter aleohol output. Sweden 
is also trying to develop its shale oil 
deposits. The A. G. Vorjag with an 
intended yearly capacity of 7,500 tons 
is building a plant for this purpose. 

Denmark, also suffering badly from 
blockade, is finding it difficult to 


supply chemical factories with raw 
materials. To replace imports, a 
Danish sulphuric acid and super- 


phosphate company is producing crude 
carboliec acid in connection with coal 
tar distillation. Formerly Danish tar 
production, largely in gas works, ex- 
coeded the demand, but now finds a 
ready market due to the extensive 
read building projects in Denmark 
encouraged by the German military 
authorities. Recently a new tar emul 
sion was developed as a road covering. 

The position to be occupied in the 
“new order.” of France, Belgium, and 
Holland, is not entirely clear. On the 
one hand, these countries have well 
developed industries and a_ skilled 
laboring class. They are ineluded in 
recently-formed continental European 
rayon, iron. steel, and synthetic fer 
tilizer syndicates under German leader 
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PITTSBURGH 
MOINES 


Plant additions such as this, for example . . . master-built under defense 
pressure, rapidly, smoothly, and with guaranteed satisfaction! As ex- 
perienced building contractors in the industrial field, we cooperate with 
your own engineers, or have our skilled designers handle every detail 
of the project, as you prefer. Any type, any material, tailor-made to 
your individual requirements. Write, phone or wire our nearest office. 
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PITTSBURGH - DES MOINES STEEL CO. — 
PITTSBURGH, PA. 3417 NEVILLE ISLAND—DES MOINES, IOWA, 916 TUTTLE STREET — 
NEW YORK, ROOM $90, 270. BROADWAY | CHICAGO. 1207 NATIONAT 
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PROCESSING EQUIPMENT... 


BUILT TAKE 
ABEATING 


ZOOMS. Every 
tank, agitator, condenser 
you work today must stand 
extra hours of continuous 
battering. Implacably, cor- 
rosive chemicals eat at the 
alloys. High pressures 
strain at the walls. 
Stainless steel can take 
it; of course, but there’s more 
to a pressure vessel than the 
alloy from which it is made. 


GET A SPECIALIST! 


The fabrication of stainless steel in 
lighter gauges (up to 4%” thick) is 
a specialist's job. The properties of 
the alloy may be changed at every 
stage of fabrication. Bend it! But 
what degree of bend will it take 
without work hardening? Polish it! 
But to what finish for your applica- 
tion? Brace it! But what structure 
will permit the most economical 
gauge? Weld it! But what tech- 
nique will prevent undercuts, poor 
penetration, grain growth and 
other welding hazards? 

You can command the services of 
experienced engineers who know 
all the safeguards in fabricating 
stainless steel up to 4” thick. You 
can have your equipment built per- 
fectly on specially designed ma- 
chinery for cutting, forming, fin- 
ishing and welding stainless steel 
up to 4” thick. 

You can benefit from new con- 
struction methods which apply 
only to stainless steel in lighter 
gauges. When you plan for process- 
ing equipment built to stand the 
gaff even of round-the-clock pro- 
duction, plan safely. 


CONSULT WITH US 


Jacketed, 
stainless steel 
kettle still with 
hand hole and 


column flange. 
Plate No 7015 


‘GREGORY AVE., WEEHAWKEN, N. 
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ship. On the other hand, partly 
because the location of these countries 
leaves them vulnerable to air raids, 
partly because strong industries would 
help them equip armies, and partly 
because western European soil and 
climate render crop yields larger than 
in eastern Europe, there has been dis- 
cussion of making these countries 
agricultural centers and shifting in- 
dustrial production centers inland 
where they would be less vulnerable, 
and where a cheaper and more docile 
labor supply would available. 
There is no way of knowing how many 
plants in these countries have actually 
been dismantled and machinery and 
parts shipped to Germany or other 
areas. It may be that the capacity 


in southeastern Europe is intended to 


be chiefly new industries to supple- 
ment those already in western Europe. 

Hungary, where chemicals form only 
6 percent of total industrial output, 
imports one-fourth its chemical re- 
quirements and its entire supply of 
coal-tar dyes and rayon. It would 
apparently remain largely a raw ma- 
terial producer, chiefl¥ of foodstuffs. 
It has some textile and metal in- 
dustries, but its role would be more 
that of a producer of products such 
as soy beans and drugs and medicinal 
herbs. 

Bulgaria’s chemical industry is only 
15 years old. Its output is 8 percent 
of industrial production. Its exports 
consists chiefly of specialties such as 
rose and mint oils, crude drugs, and 
glycerine. Bulgarian rose essence, 
distilled largely under state control, 
is reported to supply 80 percent of the 
annual world consumption of 3,000 kg. 
Since the outbreak of the war, Bul- 


-garia has been trying to build up 


basic chemicals for local industries 
as well as to supply its army. A 
carbon bisulphide plant, the first of 
its kind in Bulgaria, is to be erected 
soon with participation of an I. G. 
subsidiary, “Deutsche Anilin-Farben 
Weibel & Co.” This firm recently ac- 
quired a Jewish-owned lacquer factory, 
Iskevitsch and Levy, in Rutschuk, 
Bulgaria. 

In addition to exploiting Rumanian 
mineral oil, estimated around 6 mil- 
lion tons per year, the acreage planted 
in cotton is expected to be doubled 
from 50,000 to 100,000 acres, that of 
flax increased to 200,000 acres, of 
castor beans to 2,500 acres, and of 
sunflowers to 800,000 acres. 

Simultaneously with these plans, 
strenuous efforts are made to over- 
come transport difficulties. The Danube 
has been regulated so that ships of 
1,000 to 1,200 tons can be operated 
even at low water. River ports at 
Vienna, Regensburg, Linz, and Krems 
have been modernized and expanded. 
The Danube is also being incorporated 
into the extensive canal network 
planned for the continent. Already 
under construction is a canal connect 
ing the Danube and Oder, which, wher 

ompleted, will give a continuous water 
way of 2,600 km. between Stettin and 
_the Black Sea. 
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These two compressors are used to compress gas 
manufactured from crude oil. When driven by fat 
belts. the short centers required use of ~-y ¢ idlers. 
which needed constant adjustment. Their bearings 
wore badly—as did the attachment to the compres- 
sor and the bearings in the arm. The Gates Vulco 
Rope drives have eliminated this trouble and ex- 
pense. After two years service, the Vulco Ropes 
show very little wear. 
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This Simple Test > » 
Shows Exactly Why 


The Patented 


To see for yourself the money-saving importance of the Concave Side, 
simply pick up any V-belt you have handy and bend the belt as it bends in 
going around a pulley. 


As the belt bends, grip its side-walls between your finger and thumb. You 
will feel the sides of the belt change shape. If the sides were straight before 
bending, they become convex as the belt bends. (See Figure 1 on the left). 
Note how the sides bulge out. 


Now look at Figure 2. Here you see how bending changes the shape of 
a belt with the patented concave side. The side becomes perfectly straight. 
This belt, when bent, precisely fits the sheave groove. Two big savings result 
—(1) There is no side-bulge and this means uniform side-wall wear—longer 
life! (2) There is a full side-width grip on the pulley and this carries heavier 
loads without slippage—saving the belts and also saving your power! 


The concave side is a Gates patent. Only belts built by Gates are built 
with the concave side. 


THE GATES RUBBER COMPANY 


Engineering Offices and Stocks in All Large Industrial Centers 


el CHICAGO, ILL. HOBOKEN, N. J. BIRMINGHAM, ALA, LOS ANGELES, CAL. DENVER, COLO. 
rT 1524 South Western Ave. Terminal Building 1631 Ist Ave., South 2240 E. Washington Bivd. 999 South Broadway 
nil DALLAS, TEX. PORTLAND, ORE. SAN FRANCISCO, CAL. 


2213 Griffin Street 333 N. W. Sth Avenue 2700 16th Street 
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SHUT-OFF VALVE 


| Provides Safe, Positive Control of 
Weter, Air, Gas, Steam and Oil 


GENERAL CONTROLS SERIES MR 1-2 


Safest Operation: Upon current failure 
vaive closes; valve cannot be opened to 
flow unless current is available and then 
only by manually resetting the vaive. It is 
impossible for the vaive to be propped or 
held open without restoration of current. 
Positive Operation: Valve is operated by 
integral magnetic operator, not subject to 
dirty, viscous or high temperature fluids 
valve may be handling. 

Low Current Consumption: Valve may be 
operated from a dry cell with but 5/1000 
of a watt; or from other D.C. or A.C. 
sources using but 2 to | watt or 2 watts 
respectively. 

Sizes: 1/2" to 6” |.P.S.; screwed or flanged 
bodies. Most models operate in any posi- 
tion. Write for catalog. 


GENERAL CONTROLS CO. 


801 Allen Avenue * Glendale, Calif 

Branches: Boston, New York, Philadelphia, Atlanta, 

Cleveland, Detroit, Chicago, Kansas City, Dallas, 
Houston, San Francisco 


INCREASE YOUR 
MILL CAPACITY 
BY INSTALLING THE 
“ELECTRIC EAR” 
SOUND CONTROL 


Experience has proven that the 
installation of the “Electric Ear” 
controlling the feed to Ball, Pebble. 
Tube or Rod Mills results in a 10 
to 20% increase in mill capacity. 


HABDINGE 


NEW TORK, CHICAGO, SAN FRANCISCO, TORONTO 
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READERS’ VIEWS AND COMMENTS 


Readers are invited to express their views on articles appearing in Chem. & 
Met. or on other subjects of interest to chemical engineers. As far as our space 
permits such views and comments will be published in these columns. Address 
your letter to the Editor of Chem. & Met., 330 West 42 St., New York, N. Y. 


KEEP US LITTLE FELLOWS 
IN BUSINESS! 
To the Editor of Chem. & Met.: 


Sir:—On Page 120 of the August 
issue, I read: “The .. . . should stop 
their present buying practice.” Are 
you naive or are you asleep’ The boot- 
leggers keep little fellows like us in 
business and I pray they may continue 
to “prey” on me. 

If you ask the candid opinion of 
“little fellows” you may learn that 
we consider this emergency a gift from 
Heaven for the “big fellows’ who don’t 
want us in business in the first place 
no matter how legitimate we are. At 
the first appearance of searcity of a 
common and available chemical, the 
supplier shuts down on us. When I 
told him I could get all I wanted 
second-hand, and that his company had 
an obligation to a two-drum a month 
non-contract buyer for two years past, 
he only shrugged his shoulders. (Name 
and incident furnished on request. ) 

It’s well known that one may not 
enter an equity court with unclean 
hands. Let the “big fellows” in the 
chemical business (with one exception 
to my knowledge) wash their hands 
and stop the criticism appearing on 
Page 120. 


J.B.S. 


Note: In our August issue we deplored 
the bootlegging tactics which might 


give an erroneous impression regarding 
the course of chemical prices. The 
writer of this letter has raised the 
question, what is the small manu 
facturer to do when he is confronted 
with the dilemma either of buying boot- 
legged chemicals at exorbitant prices 
or of closing his plant because of lack 
of raw materials?—Editor. 


ALUMINA PRODUCTION, 1892 
To the Editor of Chem. & Met.: 


Sir:—An article on aluminum in the 
New York Times Magazine for July 20 
by Frank S. Adams failed to give 
credit to the engineers of the Solvay 
Process Co., who, in the beginning of 
1892, designed, built and operated a 
plant for the manufacture of pure 
alumina from bauxite. The article did 
give credit for the process used by the 
Aluminum Company of America for 
the conversion of bauxite into pure 
aluminum oxide, to Karl Joseph Bayer. 
This is correct, as far as the process 
which was adapted by that company 
about 1895, but I would like to call 
your attention to the earlier process. 

The process which was used by the 
Solvay Process Co. in Syracuse was 
designed, built and operated by the 
writer as chief engineer of that com- 
pany. It was a furnace process which 
was able to use bauxite having as high 
as 20 percent silica, whereas the Bayer 


Below is a reproduction of a blueprint which Mr. Trump sent with his letter. Dated June 
1, 1892, it is a diagram of the alumina plant which Solvay built at Syracuse, N. Y. 
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process is limited to 5 or 6 percent. 
Arkansas is the only place in the 
United States where limited quantity 
of this percentage is found. There are 
many other deposits in the country. 
however, where bauxite of 15 to 20 
percent is found, the use of which will 
eliminate the high cost of transporta- 
tion of the low silica bauxite now im- 
ported from British Guiana. Nearly 
50 large steamers are used in the trans- 
portation of this bauxite to Mobile, 
Ala. and up the Mississippi River to 
East St. Louis, from which plants the 
pure alumina is transported to Alcoa, 
Tenn., to Massena, N. Y. or sent over- 
land to the new Alcoa plant at Van- 
couver, Wash. 

The writer is consulting engineer for 
the Reynolds Metals Co. and designed 
alumina plants which have been built 
at Sheffield. I write this because the 
credit for the purification of bauxite 
to make alumina should be given to 
the Solvay Process Co. as their 
chemists and engineers were three years 
ahead of Bayer. He used a digestion 
process for which a very low silica 
bauxite is slightly less expensive than 
the furnace process. 

The accompanying copy of a sketch 
made by the writer in 1892 shows the 
plant which was used to made the 
first alumina. 


Epwarp N. 
Chemical Engineer 
Syracuse, N. Y. 


AMERICAN PRACTICE 
To the Editor of Chem. & Met.: 


Sir:—Reference is made to the im- 
portance and necessity of aeration to 
eliminate the effect of ozone in the 
process of irradiating milk to increase 
its vitamin D potency in an abstract 
of an article entitled “Engineering 
Aspects of Milk Irradiation” by W. 
Diemair (Chemische Fabrik 14, 51, 
1941), which appeared on page 143 
of the July 1941 issue of Chemical & 
Metallurgical Engineering. 

To avoid any confusion in the minds 
of those interested in milk irradiation 
in this country, it is well to point out 
the fact that ozone presents no problem 
if a carbon are is used. It is, therefore. 
not necessary to apply aeration when 
milk is irradiated in the irradiators 
developed by National Carbon Co. in 
which the carbon are is used as the 
source of ultra-violet. It has been 
conclusively demonstrated (“Gases 
From Carbon Ares: Absence of Ozone,” 
by R. W. Coltman and H. G. MePher- 
son, Journal of Industrial Hygiene and 
Toxicology, Sept. 1938) that no ozone 
is associated with the operation of 
carbon ares. A Vitamin D potency of 
100 units per quart with unimpaired 
flavor is being obtained at a flow rate 
of 10,000 Ib. per hr. through the 
National irradiators widely used in 
this country for irradiating both fluid 
snd evaporated milk. 


A. BROGGINI 
National Carbon Co., Ine. 
Carbon Sales Division, 
Cleveland, Ohio 
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kills HIDDEN fires! 


Reaches around 
corners ... behind 


obstructions! 


AYBE your extinguishers can 

handle most fires. . . can snuff 

out ordinary blazes. But what about 
the extra-dangerous fires? 

LUX extinguishers beat these 
blazes to the punch, with a blast of 
carbon dioxide gas, amazingly effec- 
tive extinguishing agent. 

For example, LUX can kill hidden 
fires... those blazes that lurk behind 
obstructions which baffie liquid- 
stream extinguishers. LUX gasleaves 


the nozzle expanding 45,000°7,! This 
terrific force drives the gas into 
every inch of fire area. LUX pene- 
trates through tiny openings, scoots 
around corners. Jt kills fires you 
can’t even see! 

This is a fire fighting p/us that you 
get with LUX—both portable ex- 
tinguishers and built-in systems. 
It is one more reason why LUX pro- 
tection means added protection, 
greater safety. 


| LUX carbon dioxide gas is one of 

the fastest known extinguishing 
agents. 

2 LUX extinguishers are effective 
on both electrical and flammable 
liquid fires. 

3 LUX gas is clean, non-damag- 
ing, non-contaminating, non-toxic. 


Here are the P/US values in fire-fighting 


4 45,000°% expansion drives LUX 

gas throughout fire area, despite 
obstructions. 

5 Annual recharging is not necessary 
with LUX. Simply weigh periodi- 
cally. 

6 LUX service depots are main- 
tained in principal cities. 


Walter Kidde & Company 


Incorporated 


933 West Street, Bloomfield, N. J. 
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The above photomicrograph 
pictures the “‘edge’’ Nature 
gave Dicalite materials. Note 
that “‘spicular’’ and “‘elon- 
gated"’ diatoms predominate 
greatly—the basic reason why 
Dicalite filteraids have su- 
perior flowrate-clarity proper- 
ties and why Dicalite mineral 
fillers facilitate processing. 


DICALITE 
PRODUCTS 


and the secret their 


@ Dicalite products literally “have the edge from the ground up”. They ar 
duced from material which naturally possesses certain exclusive and valuable p 
ties. The superiority of “spicular” and “elongated” diatomaceous structure \ 
established—and this is the foundation of the quality of Dicalite. Rigid technic 
trol over most modern methods of processing keeps and adds to this adva 
@ Nine grades of Dicalite filteraids give a wide range for clarification of all ty 
liquids. Higher flowrates with brilliant clarity of filtrate, longer filtration cyci 
creased production and lower costs are proved advantages. @ Dicalite mineral 
are available in many grades for hundreds of products. These finely divided, 
weight powders speed up processing, usually improve products, reduce manui 
ing costs. @ For chemists and production men of the process industries, wé 
have the answer to some of your vexing problems. Please let us know if a D 
engineer can be of help in any application for filteraids or fillers. Just wri 


nearest Dicalite office. 


DICALITE COMPANY 
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Lawrence E. Stout 


+ Lawrence E, Srovut, contrary to the 
statement made in the August issue 
of Chem. & Met. in connection with the 
promotion of Prof. Jules Bebie, con- 
tinues as head of the department of 
chemical engineering, Washington Uni- 
versity, St. Louis. Professor Stout 
has been in charge of the department 
since chemical engineering was set up 
as an independent department a year 
ago. 


H. HaGGerson has been elected 
a director of the Union Carbide and 
Carbon Corp. Mr. Haggerson is a vice- 
president of Union Carbide and Carbon 
Corp., president of Union Carbide Co. 
and president of the companies in the 
Electro-Metallurgical group. He has 
been with the corporation for more 
than 20 vears. 


#R. N. McApams, assistant secretary 
and assistant treasurer of Hercules 
Powder Co. has been elected secretary 
of the company. He fills the vacancy 
created by the death of Mr. H. F. 
Smith. George B. Baylis who has been 
connected with the treasurer’s office of 
the Hercules Powder Co., has been elect- 
ed assistant secretary of the company. 
Mr. Baylis joined the company in 1918 
and has been employed in the chemical 
department, the high explosives operat- 
ing department and the credit and 
accounting departments. He was for a 
number of years secretary to Mr. 
Charles A. Higgins, president. 


Kennern A. Kose, associate profes- 
sor of chemical engineering at the Uni- 
versity of Washington, has resigned in 
order to assume the duties of professor 
of chemical engineering at the Univer- 
sity of Texas, Austin. After obtaining 
his doctorate at the University of Min- 
nesota in 1930, Dr. Kobe had a year of 
industrial experience before joining the 
staff of the University of Washington. 
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DouGias M. CONSIDINE has resigned 
from D. W. Haering & Co., Chicago, to 
accept a position as technical writer for 


the Brown Instrument Phila- 
delphia. 
MatTuew BRAIDECH, associate 


professor of chemical engineering at 
Case School of Applied Science, was 
elected chairman of the water purifi- 
cation division of American Water 
Works Association at its reeent con- 
vention. Professor Braidech was chair- 
man of the committee on activated car- 
bon research for the past five years 
and is also chairman of the committee 
on specifications and tests for water 
purification chemicals. In 1936 he was 
the recipient of the John Goodell prize 
for outstanding contributions to the 
science of water purification. 


N. and J. Rivers 
ApAMs of the Westvaco Chlorine Pro- 
ducts Corp. have recently been pro- 
moted. Mr. Williams has been ad- 
vanced from manager of sales to assist- 
ant to the president, while Mr. Adams 
has advanced to the position of man- 


ager of sales. 


L. Luaces, chemical and patent 
consultant has moved his office from 
New York to Dayton, Ohio, where he 
will be associated with Toulmin & Toul- 
min, patent lawyers, in the preparation 
and prosecution of patent matters in 
the fields of chemistry and chemical 
engineering. 


J. B. WARNER has established in 
Chattanooga, Tenn., the Sanoray Lab- 
oratory. Mr. Warner was formerly 
with Southern Chemical, Research & 
Sales Co.. associated with F. 
Lamoreaux. 


F. G. Garvner of the engineering 
staff of Kellogg Switchboard & Supply 
Co., has been selected to fill the posi- 
tion of acting chief engineer. 


+ Ropert B. has been elected 
vice president in charge of operations 
for the Macwhyte Wire Rope Co. He 
has been general superintendent of the 
company. 


+B. J. LARPENTER, Atlantic District 
Manager of Dorr Co. since 1936, is 
being transferred to company head- 
quarters in New York where he will 
be in charge of metallurgical develop- 
ment work. Replacing Mr. Larpenter 
in Atlanta is D. W. Heneger, who has 
been connected with the chemical sales 
staff in New York. Change was effective 
September 1. 
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E. Wark, vice president of the 
Sherwin-Williams Co., who for many 
years has been technical adviser to the 
president, will be in charge of opera- 
tions of the new ordnance plant to 
be built on Crab Orchard Lake at 
Marion, Ill. The Sherwin-Williams Co. 
will have charge of construction, man- 
agement and operation for the govern- 
ment of the huge bomb and shell load- 
ing plant known as Ilinois Ordnance 
Works. 


#C. C. BrowN.ey has been added to 
the sales staff, of Milby-McKinney, 
Baltimore, Md.* Mr. Brownley is a 
graduate of Joljns-Hopkins School of 
Engineering. 


F. Ceci, BAKER has been elected 
president of the American Potash & 
Chemical Corp. He succeeds H. 8. Em- 
law who resigned but will continue as 
director and a member of the execu- 
tive committee. Mr. Baker has been 
manager of the American interests of 
the Consolidated Gold Fields of South 
Africa, Ltd., and a vice president of 
American Potash & Chemical for many 
years, 


W. Mumrorp has been 
elected vice president and consulting 
chemica] engineer of the American Pot- 
ash & Chemical Corp. Dr. Mumford has 
been with the company since 1920 and 
has been responsible for many of the 
company’s engineering developments. 


R. Marenerr, chemist of the 
Bureau of Narcotics, has resigned ac- 
cording to a recent announcement by 
the Treasury Department. He has 
been transferred to the Department of 
Agriculture. His new field will be the 
research laboratory at Albany, Calif. 
A native of Indiana. he is a graduate 
of Purdue and Chicago Universities. 


+ ELMER W. PEHRSON has been appoint- 
ed chief of the economies and statistics 
branch, Bureau of Mines, according to 
Dr. R. R. Sayers, director of the Bu- 
reau. Mr. Pehrson, a mining engineer 
and economist, has been acting head of 
the economies statistics branch 
since the retirement of James W. Fur- 
ness in May, 1940, and as chief of the 
branch will continue to direct for the 
Bureau, the collection, compilation, 
collation, interpretation and publica 
tion of statistics and data on minerals, 
mineral products and the mineral in 
dustries. 


Kart A. FOLKERS, assistant directo: 
of research in the Merck Laboratories. 
Rahway, N. J.. has been awarded the 
$1,000 American Chemical Society prize 
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WHEREVER A PIPE LINE 
CAN BE RUN 


OVERHEAD:-:-UNDERGROUND 
VERTICAL:: -HORIZONTAL 
UP AND DOWN HILL 


Eliminate con- 
ventional, straight- 
line conveying. Place 
your conveying lines any- 
where . . . cut the corners 
to shorten conveying dis- 
tance. Layouts of new 
plants can be simplified; 
old plants modernized 
without interfering with 
existing buildings and 
equipment. 

The system is safe and 
Fuller-Kinyon Remote-Control dustless. Will load, un- 
Unloader recovering and con- load, convey and reclaim 
veying cement from barge to practically any dry pul- 


storage. This system in use by a . . 
ready-mixed concrete plant in verized material at a low 


New York City. cost per ton. 


Commac 


Fuller-Kinyon Type “H’’ Pump unloading and conveying clay and silica in a steel 
mill. Materials received in hopper-bottom cars and conveyed to storage. When 
materials are to be recovered from storage, the pump, mounted on wheels running 
on a track, is connected to the bin to be emptied and material conveyed to process 
bins in the plant. 


FULLER COMPANY 


CATASAUQUA, PENNSYLVANIA 


Chicago: 1144 Marquette Bidg. San Francisco: 320-321 Chancery Bldg. 
P-49A 


FULLER KINYON, FLUXO, AND AIRVEYOR CONVEYING SYSTEMS ROTARY FEEDERS AND DISCHARGE GATES 


ROTARY AIR COMPRESSORS AND VACUUM PUMPS AIR-QUENCHING COOLERS BIN SIGNALS 
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in pure chemistry for 1941, Presenta- 
tion of the award, given annually for 
outstanding research in pure chemistry 
by a man or woman less than 36 years 
old, took place at the recent Atlantic 
City meeting of the Society. Dr. Folk- 
ers was chosen in recognition of his 
contributions in the field of organic 
chemistry. 


+ FRANK SHERRY, who recently grad- 
uated from the Rensselaer Polytechnic 
Institute, Troy, N. Y., is at the present 
time in the technical training division 
of the B. F. Goodrich Co., Akron, Ohio. 


J. E. Gutick has been named factory 
manager of the Los Angeles divisien 
of the B. F. Goodrich Co., succeeding 
Joseph C. Herbert, assistant secretary 
of the Lone Star Defense Corp., a sub- 
sidiary of the Goodrich company, which 
will construct and operate the govern- 
ment ordnance plant in Texas. Fred A. 
Nied sueceeds Mr. Gulick as manager 
of the inter-plant operations depart- 
ment. Frank Trockle is named acting 
general superintendent of Mill 4. 
succeeding Arthur Kelly, who becomes 
general manager of the Defense corpor 
ation of Texas. L. K. Starkweather 
assumes Mr. Trockle’s duties as pro- 
duction superintendent of Mill 4. 


+ DonaLp B. STEwaArtr has been named 
general manager of the general chemical 
laboratories of the B. F. Goodrich Co.., 
succeeding Dr. Victor E. Wellman, who 
has been appointed technical assistant 
in the general factory administrative 
department, a new post, it is announced 
by J. W. Schade, director of research. 
Mr. Stewart joined B. F. Goodrich in 
1939 following graduation from the 
University of Washington with a bach 
elor of science degree in chemistry. 


L. Meuick has been assigned to 
the field engineering staff in New York 
of the Bailey Meter Co., Cleveland. 
Other recent assignments include: Mr. 
J. F. Triolo to Philadelphia ; Mr. G. 
M. Wallace to San Franeiseo; Mr. B. F. 
Elias to Cincinnati, and Mr. D. E. 
Smith to Buffalo. 


#W. B. MarsHatt who has been as- 
sistant sales manager of the conveying 
and engineering products division of 
the Chain Belt Co., Milwaukee, has 
been made sales manager of that divi- 
sion. Mr. Marshall has been with the 
company since 1920. Besides being 
assistant sales manager, he has been 
in charge of the development and sale- 
of sanitation equipment. He graduate: 
from Sheffield Scientific School of Yale 
University in 1921. 


+ T. TALBorT, ceramic engineer. 
has joined the research staff of Battelle 
Memorial Institute, Columbus, Ohio. 
and has been assigned to the division otf 
ceramic research. Mr. Talbott gradu- 
ated from the University of Illinois. 
Previous to joining the Battelle staf! 
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he was associated with the Cerro de 
Pasco Copper Corp., Peru. 


+L. M. Fornoroox, vice president of 
the Elliott Co., is acting as operating 
head of the company. Late in July, the 
president, Mr. James E. Watson, ten- 
dered his resignation. 


+ Ricnarp B. ENGDAHL has joined the 
research staff of Battelle Memorial In- 
stitute. He has been assigned to the 
division of fuels research and _ will 
assist in an investigation of the use of 
pulverized fuel for the firing of ceramic 
and metallurgical furnaces. He is a 
graduate of Bucknell University and 
the University of Illinois. He was re- 
search assistant and member of the 
faculty at the latter school previous to 
joining Battelle. 


+ ANDREW W. LiGeR has joined the re- 
search staff of the Battelle Memorial 
Institute. He has been assigned to the 
division of electrochemical research. 
Mr. Liger was formerly associated with 
the W. B. Jarvis Co., Grand Rapids, 
Mich. He is a graduate of the Michi- 
gan College of Mining and Technology. 


+C. B. has been named a 
research engineer on the technical staff 
of the Battelle Memorial Institute 
where he will assist in the institute’s 
program of welding research. Pre- 
vious to joining the Battelle staff, he 
was associated for four years with the 
Navy’s bureau of ships. Earlier he 
was a research engineer with the A. O. 
Smith Corp., Milwaukee. 


+W. F. Rockwe Lt, president of the 
Pittsburgh Equitable Meter Co. and the 
Mereco Nordstrom Valve Co., Pitts- 
burgh, Pa., has been appointed a na- 
tional councilor of the Chamber of 
Commerce of the United States to rep- 
resent the Association of Gas Appliance 
and Equipment Manufacturers. Through 
his close contact with the gas industry, 
Colonel Rockwell is in a position to 
give valuable assistance to the Council 
on its pertinent problems. 


+L. W. WALLAcE, research and man- 
agement engineer, has joined the staff 
of the Trundle Engineering Co. as 
vice president. Before accepting his 
new position, Mr. Wallace was director 
of engineering and research of the 
Crane Co., Chicago. After receiving 
his B. S. degree from Texas A. & M. 
College and serving an apprenticeship 
in the shops of the Gulf, Colorado & 
Santa Fe Railroad, Mr. Wallace joined 
the faculty of Purdue University where 
he taught for 11 years. He is a mem- 
ber of the board of directors of the 
Purdue Research Foundation. 


+E. Lirkennous has resigned 
from the University of Louisville in 
order to become head of the chemical 
engineering department at Vanderbilt 
University. 
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Type QASH 
(Indoor Arrestor) 


With Explosive Gas-Hir 
Miatures 


EMP FLAME ARRESTORS 
were developed by Kemp Engineers 
in collaboration with some of the countries 
leading industrial plants to meet the haz- 
ardous conditions incident to the handling 
of explosive gas-air mixtures or mixtures 


Type BF P (Outdoor Arrestor) 


capable of becoming explosive. 


Kemp engineers have won international 
recognition as experts in combustion. And 
distilled from over a half century of day- 
in-day-out experience are the advanced 
principles embodied in Kemp Flame 
Arrestors. Of the many types available, 
the three illustrated have proved of 
especial interest to the chemical industry. 


For detailed information and engineering 
assistance on combustion problems in 
general, you are cordially invited to write 
The C.M. Kemp Mfg. Company, 
405 E. Oliver Street, Baltimore, Md. 
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from 
to ZINC 


Hundreds of products can 
be ground or mixed rapidly, 
at low cost, with 


Perfect Uniformity of Results 
Batch After Batch— Automatically 


With Paul O. Abbé Ball or Pebble Mills. In short, you 
get automatically controlled production, the result of 
scientific mill design, as perfected during our experi- 
ence of more than 70 years. 


A Paul O. Abbé mill requires no attention except 
when loading or unloading—it does its job shevtugily, 
producing perfect, uniform material. Send for current 
descriptive Catalog—over 100 large pages, hundreds 
of illustrations and valuable mill data. 


375 Center Ave. Little Falls, New Jersey 
BALL & PEBBLE MILLS * CUTTERS * GRANULATORS + PULVERIZERS © MIXERS 


HERES COMPLETE CATALOG /WFORMATION 


on LAPP CHEMICAL PORCELAIN 
FOR INDUSTRIAL INSTALLATION 


LAPP 


New literature now available de- 
scribes the properties of Lapp ; 

Chemical Porcelain as a material, 

and gives complete catalog infor- 

mation on valves, pipe and fittings , 

and Raschig Rings. If your proc- a * 

ess involves the handling of cor- , ig 
rosive materials, youshould know 

the facts about Lapp Porcelain, : mason ro 
the /ong-service material that mnt 
brings laboratory purity to full- 

scale industrial processes. Your 

name and address on the margin 

of this page is enough to get your 

complete information by return 

mail. Lapp Insulator Co., Inc., 

Chemical Porcelain Division, 

LeRoy, N. Y. 


RASCHIG RINGS ¢ PIPE « VALVES 
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+ Paut D. V. MANNING, Pacific Coast 
editor of Chem & Met., since 1926, and 
prominent in Western chemical engi- 
neering activities, has resigned to be- 
come director of research for the Inter- 
national Agricultural Corporation with 
headquarters in Chicago. In so doing 
he returns to research and develop- 
ment work in the inorganic chemical 
industries with which he was asso- 
ciated following his under-graduate 
training at Stanford University and 
his graduate work at the California 
Institute of Technology and Columbia 
University, which led to his doctor’s 
degree in chemical engineering from 
the latter institution in 1927. This 
experience included consulting or full 
time employment with the Fixed Nitro- 
gen Research Laboratory, Chile Explor- 
ation Co. (with Dr. C. G. Fink) 
International Coal Products Co. (with 
Dr. H. A. Curtis), Inyo Chemical Co. 
and Marine Magnesium Products Corp. 
as vice president and director. 

As consulting engineer, Dr. 
Manning participated in the develop- 
ment of the Peebles evaporators and 
spray dryers and their application to 
the chemical and food fields, becoming 
vice president of the Western Con- 
densing Co. in 1936. He is a coinventor 
with D. D. Peebles in a number of 
patents. More recently he organized 
and directed the Research Laboratories 
of the Golden State Co., Ltd., from 
which have come a number of im- 
portant advances in food technology 
and vitamins. He has been a registered 
engineer in the state of New York 
since 1924. 


Paul D. V. Manning 


Everne E. Everett, formerly with 
Muncie Gear Werks as process engi 
neer and metallurgist, has joined the 
A. F. Holden Co. in the same capacity. 


+ Apam L. WESNER has joined the tech 
nical staff of Battelle Memorial Insti 
tute, Columbus, Ohio. He has _ been 
assigned to the division where ma- 
terials benefications of coal laundering 
and ore dressing methods are in prog 
ress. He was formerly associated with 
the Bureau of Mines. 
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+ Harotp head of the 
department of chemical engineering 
and director of the State Engineering 
Experiment Station at Georgia School 
of Technology, died suddenly of a heart 
attack in Minneapolis, August 14. In 
excellent health almost to the moment 
of his untimely death at 45, the news 
came as a great shock to his many 
friends in the profession. 


More than two years of overseas serv-' 


ice with the famous Rainbow Division 
in the A.E.F. delayed his collegiate 
training, but by June 1925 he had re- 
ceived his Bachelor’s degree in chem- 
ical engineering from the University of 
Minnesota. For a year he worked in 
the Experiment Station of the Hercules 
Powder Co. at Kenvil, N. J., where an 
unfortunate explosion very seriously 
damaged his eyesight. Returning to 
Minnesota for graduate work, he got 
his Ph.D. in 1929 and immediately be- 
came an instructor in chemical engi- 
neering at Georgia Tech. He rose 
rapidly to head the department in 1935 
and his extensive research on naval 
stores and rayon from Southern pine 
pulp led in 1940 to the directorship of 
the Engineering Experiment Station. 
His latest work, on the point of being 
commercialized, had to do with the 
utilization of flax fiber. 

Associate Professor Jesse W. Mason 
carries on with the work of the depart- 
ment of chemical engineering at the 
Georgia School of Technology. 


THoMAS WADDELL GANGLOFF, techni- 
cal manager of the Hazard Insulated 
Wire Works Division of the Okonite 
Co., Passaic, N. J., died August 10 at 
the age of 49, after a brief illness in 
Wilkes-Barre, Pa. Following a tech- 
nical education at Cornell and Lehigh 
Universities, Mr. Gangloff entered the 
employ of the Hazard Manufacturing 
Co., on Oct. 30, 1916 and some years 
later was advanced to the position of 
chief chemist. In 1928, when the Oko- 
nite Co. acquired the plant, he was 
ippointed technical manager of the 


115 Central Street 


Write for Nozzle Catalog 


SPRAY ENGINEERING COMPANY 


SLxp for our Nozzle Catalog 
which‘describes in detail the various types that we manufacture. 
You will find it contains performance data on the right size 
and type of nozzle for practically any spray application or 
processing problem. We maintain a large stock at all times 
to take care of immediate shipments. Prompt attention given 
to orders requiring special alloys. 


Somerville, Mass. 


DRYING e ROASTING e CALCINING 


IMPORTANT DEFENSE FACT: 


The performance record of Nichols 
Herreshoff Multiple Hearth Furnaces 
in processing a wide variety of 
materials over a period of more 
than fifty years is unequalled. 

Their flexibility of design, compact- 
ness, low power consumption and 


simplicity of operation have re- 
sulted in thousands of furnace in- 
stallations in this country and 
abroad. 

If you have a problem involving 
any of these processes, write for 
Bulletin No. 206 which describes 
the furnaces in detail. 


ENGINEERING & RESEARCH CORP. 


NEW YORK, N. 
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chemical and mechanical resistance. It withstands a 
wide range of strong acids. alkalies and solvents at tempera- 
tures up to 350°F. 


is a new quick-setting cement with amazing 


In addition, it is easy to handle and free from bothersome 
acid ingredients. Extensive tests have proved Causplit to be 
first-rate for corrosion-proof construction of industrial equip- 
ment. Actually, Causplit is a considerable improvement over 
Asplit, which has been widely used in many industries for 
more than 7 years. 


CHEMICAL PLANTS: Causplit is the ideal cement not only 

because of its resistance to hydrofluoric, phosphoric and 

other strong acid conditions, but also because it is un- 
affected by alkalies, such as caustic, soda ash and hypochlorites. Causplit 
naturally stands up under the salts of alkalies and acids in the linings 
of equipment and floors. 


PULP AND PAPER MILLS: Used in pulp digesters and 

bleac hing systems to withstand both pan and alkalies. 

For instance, it is unattacked by sodium sulphite, sul- 

hurous acid, chlorine, as well as hypochlorite, caustic soda and soda ash. 
ts characteristics enable it to withstand both mechanical and thermal 
shocks. Here again Causplit can be used for both tank and floor work. 


STEEL MILLS: Causplit is used in the equipment for both 
acid and alkali cleaning of steels. It is not attacked by hy- 
drochloric and sulphuric acids in the strengths used in the 
steel industry. It differs from most other acid-proof cements in that it is also 
resistant to hydrofluoric acid, which is used in the stainless steel industry. 


Write or wire us for FREE TEST KIT, including samples, booklet of 
information and test data showing Causplit’s resistance to various acids, 
alkalies and solvents. Pennsylvania Salt Manufacturing Co., Widener 
Bldg., Pa. — New York Chicago « St. Louis Pittsburgh 


Wyandotte Tacoma. 


DEN SALT 


MAN TURING C PANY 
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Hazard Insulating Wire Division of 
the Okonite Co., which position he held 
up until the time of his death. 


+ Jasper WHITING died Aug. 18, at 
his home in Dublin, N. H., at the age 
of 73. Among his developments were a 
process for the production of portland 
cement from waste products and the 
Whiting cell for the manufacture of 


chlorine and caustic soda. * 
+ FLoyp W. Parsons died Aug. 7, in 
Post Graduate Hospital, New York, 


after an illness of two weeks. He was 
61 years old. For the last 21 years 
he was associated with Robbins Pub- 
lishing Co.; at his death he" a 
member of the board of directors, edi- 
director, and vice-president of 
the company, editor of Gas Age and In- 
dustrial Gas and contributing editor 
of Advertising & Selling. He was 


_ founder and editor from 1910 to 1918 


University 
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of Coal Age. From 1907 to 1910, he 
was associate editor of Engineering and 
Mining Journal. Mr. Parsons was born 
in Keyser, W. Va. and attended the 
of West Virginia and re- 
ceived an E. M. degree from Lehigh 
University in 1902. 


+ CLARENCE H. 
dent in charge 
Valve Mfg. Co., 
July 21 
months. 


KENNEDY, vice presi- 
of sales of Kennedy 
Elmira, N. Y., died 
after an illness of several 


Daniel D. Jackson 


+ Danie, Dana Jackson, head of the 
department of chemical engineering of 
Columbia University since 1918, died 
at his summer home at Mattituck, L. 
I., Sept. 1. He was 71 years old. Born 
in Gloucester, Mass., Aug. 1, 1870, Pro- 
fessor Jackson was graduated from the 
Massachusetts Institute of Technology 


| in 1893, with a bachelor of science de- 


gree. He attended Harvard Graduate 
School, from which he received a mas- 
ter of science degree in 1897. In 191) 
he started giving lectures at Columbia 


on sanitary engineering and _bac- 
| teriology and two years later was 


named assistant professor of chemica! 
engineering, becoming associate pre 
fessor in 1917. 
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HERE'Sthe your 
ofhigh maintenance costs— 


Standardize on and replace with 
0.1.C. 's and enjoy all the benefits it 
is possible for valves to render: | | 


Longer Uninterrupted 


(5) Greater Corrosion 
mae Resistance. 


The complete range of sizes types, 
plus proof of their superior construction, — 
extra ruggedness andc amazing ability 
'0 cut maintenance ‘costs, makes it 
say for you to standardize on and 
eplace with O.I.C.'s and to join the 
ast army of O.1.C. users throughout 
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IN PACKING 
PERFORMANCE 


Specify France ‘‘Full-floating” 
Metal Packing for reciprocating 
piston rods as well as recipro- 
cating or oscillating valve stems 
and obtain sealing efficiency of 
the first rank. There is a proven 
France design for any type of en- 
gine, pump or compressor. 


Promotes top level production 
Ye Prevents costly shutdowns 
© Protects product uniformity 


Call on experienced 
France Engineers for 
detailed, technical 
Soid on 

approval information. Write 


Satis 
for Catalog M-4. 


THE FRANCE PACKING COMPANY 


Tacony Philadelphia Penna. 
Branch Offices in Principal Cities 


Original . 


FRANCE 


METAL PACKING 


NEWS OF PRODUCTS AND MATERIALS 


ADDITIVE FOR WAXES 


Recent research shows that Triton 
W-30 is an excellent additive in self- 
polishing floor waxes, according to an 
announcement made by Rohm & Haas 
Co., Philadelphia. The product is said 
to improve the luster of the waxes and 
to give them better setting qualities. 
In addition tests have shown that it 
prevents creeping of the dried wax film, 
thereby overcoming a deficiency of 
many polishes. 


TRUCK TIRES 


With the combined needs of national 
defense and increased trucking activi- 
ties resulting in peak demand for 
truck tires, the B. F. Goodrich Co. 
announces a new tire designed to con- 
serve rubber supplies by producing 
more mileage per pound of rubber. 
This new tire known as the Speedliner 
Silvertown, gives 25 percent more 
mileage than any other regularly 
priced truck tire the company has 
ever made. Secret of the new con- 
struction lies in a radical change in 
the position of the breaker strips, the 
cushioning rubber and cord units that 
normally float on top of the carcass 
just underneath the tread to resist 
road shock and bruising. The new 
construction for which patents are 
pending is known as Load-Shield and 
is further strengthened according to 
the announcement by a special ply of 
heat-resisting Tyton rubber that com- 
pletely surrounds the carcass, includ- 
ing the breakers, to form a_ perfect 
bond with the tread. 


MACHINERY FINISHES 


Machinery finishes resist 
many conditions which gamse paints 
and enamels to deterioraté according 
to the paint technicians of E: I: du 
Pont de Nemours & Co., Inc., Wilming- 
ton, Del... Contact with oil, grease and 
other solvents, temperature variations 
from cold te intense heat, and abrasion 
tend to shorten~the. life of finishes. 
New synthe résin-base machinery 
pe reater @yrability than 
oil enamels. They 
are by contact 
with ike, . orgrease, and 
highly volute: ifffiiners affect them 
but slightly: Synthetic resin enamels 
are found by thé “bot@ing and dairy 
industries.to stand up and keep their 
color in*Spite of spillage of a variety 
of liquids. They also withstand daily 
hosing down and give excellent serv- 
ice under the most sanitary, routine. 


MILDEW” PROOFING 
The Bureau H Economies, 
U. S. Department of Agriculture, has 
announced that a new process for mak- 
ing cotton and other fabrics mildew 
resistant, has been devised in_ its 
laboratories. The immediate applica- 
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“tggn is intended to be on Army equip- 
such tents. The research 
work was doneyy Helen M. Robinson, 


patent 2,247,3 ence thg process 


may be used by anyon¢ hout 
royalty. It is claimed theeethe’ new 
process has several] applications as an 
effective protection against mildew and 
rotting. It is comparatively inex- 
pensive and uses non-toxic , materials. 
It is, therefore, anticipated that it may 
have value for household textiles as 
well as in commercial use. 


LAURIC ACID 


Laurie acid of low titre, synthetically 
made, is known as Lauralene, which 
is said to be available in large quanti- 
ties from the Beacon Co., Boston, 
Mass. It is of particular interest for 
soap making, plastics specialties, 
wetting agents, cosmetics, hair sham- 
poos, rubber compounding, and special 
mold lubricants. The specifications 
are as follows: acid number—324; 
saponification number, 366; percentage 
unsaponifiable 0.2; Lovibond color 
(6 in. cell), red 6.6, yellow 29. 


SYNTHETIC MILL WHITE 


Synthetic mill white which is said 
to cover with one coat and dry over- 
night to a hard tile-like surface, is 
announced by the Sherwin-Williams 
Co., Cleveland. The new finish called 
Kem Save-Lite is recommended for 
plants where unusual conditions re- 
quire maximum durability, faster 
drying, and extremely sanitary wash- 
able surfaces. It combines a new 
synthetic vehicle with improved pig- 
ments and reflects and diffuses as 
much as 89 percent of the light enter- 
ing a plant. In addition, it is said 
to remain white longer than previous 
mill whites, yet it applies as easily 
as oil paint. 


EXPLOSIVE RIVETS 


Explosive rivets, a recent innova- 
tion, may prove an important factor in 
speeding American aircraft production 
and simplifying design. They are 
made by B. I. du Pont de Nemours 
& Co., Inc., Wilmington, Del. Now 
being manufactured in commercial 
quantities, the rivet is of an entirely 
new type. A high explosive is secreted 
in a cavity at the end of the shank. 
Heat applied to the rivet head by an 
electric gun detonates the charge, the 
explosion expands the charged end of 
the shank, thus forming a blind head 
and setting the rivets. The whole 
operation is performed from one side 
with greater ease and speed than is 
possible by any mechanical means now 
being used in aireraft factories. So 
finely has the explosive charge been 
controlled, that the expansion it affects 
may be held within limits of 20/1000th 
of an inch. 
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SOLVENT SOLUBLE RESIN 


An improved modification of Ufor- 
mite F-226 and since its viscosity- 
solids and compatibility characteristics 
are very close to those of the older 
product, F-226-E is expected to replace 
F-226 because of its advantages in other 
respects. Uformite F-226-E belongs to 
the class of solvent-soluble urea-formal- 
dehyde resins which finds wide use in 
baking finishes, according to a recent 
announcement of The Resinous Prod- 
ucts & Chemical Co., Philadelphia. In 
common with other Uformite resins of 
this class, it is characterized by its 
extreme hardness and mar-proofness, 
excellent color and resistance to after- 
yellowing and excellent resistance to 
organic solvents, greases and vegetable 
acids. It is a heat-hardening resin and 
should be used in baking finishes at 
schedules adequate to cure the resin, 
and in conjunction with flexible film- 
forming ingredients, especially alkyd 
resins. It will tolerate dilution with 
petroleum thinners and is compatible 
with a wide range of alkyds and var- 
nishes. 
Specifications : 


Solids 48-52% 


Capryl alcohol 
W-Z, (as supplied) 


Specific gravity 
Pounds per gallon........... 


AID TO TEXTILE FIBERS 


A process for making fibers take 
moisture rapidly has been developed by 
the Sorbtex Foundation, Richmond, Va. 
The process is said to be quite different 
from any other designed to aid textile 
fibers, and is made up of a complex 
carrying agent and an absorbent. It is 
not one which deals with surface activi- 
ties such as wetting agents. Sorbtex 
has unusual properties for rewetting, 
the ability of the fiber to take moisture 
or water after treatment and drying. 
The absorbent which is placed within 
the fiber has great affinity for moisture 
and rewets readily. Actual tests show 
Sorbtex processed fibers dry 20 per- 
cent faster than the same untreated 
fibers. Which means that only 80 per- 
cent of the water has wet the fibers 
and the remaining has been 
the absorbent. This absorbent rejuve- 
nates itself, giving up its moisture as 
the cellulose fibers become dry. 


TEXTILE CHEMICAL 


Since supplies of Neocarmine are not 
coming through from Germany, the 
Chemical Research Laboratories, New 
York, N. Y., have developed Celotex B, 
4a universal textile indicator, which 
Was put on the market May 1. Celotex 
B is manufactured by the General 
Chemical Mfe. Co. of the same address 
and is distributed by the Neuberg 
Chemical Corp., New York, N. Y. Need 
for this product in the textile trade in 
both the United States and South 
America is said to be great. Tests are 
said to have proved Celotex B superior 
‘o the German product. 
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For Uniform 
Penetration 


The uniform penetration of fabrics in chemical proc- 
essing calls for a high degree of uniformity in the fabrics which are 
used. MT. VERNON EXTRA fabrics are the products of a modern 
mill and are made to rigid standards of tolerance. Their whole 
production is guided by more than fifty years of industrial fabric 
making experience. Their high degree of uniformity permits not 
only the more uniform penetration of chemicals but insures greater 
and more uniform adhesion thereto. For finer finished products... 
for those which may be depended upon to render‘maximum service, 
snecify MT. VERNON EXTRA fabrics. 


mt. VERNON 

TURNER HALSEY COMPANY 
| Agents | 
40 WORTH STREET * NEW YORK, N. Y. 

NEW ORLEANS. ATLANTA BALTIMORE BOSTON « LOS ANGELES - SAN FRANCISCO 


CHICAGO - 
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Ww THE COMING OF THE AUTUMN 
season, meetings and conventions 
of the technical societies are again in 
full swing. Leading off, the American 
Chemical Society held one of the most 
successful semi-annual meetings in its 
history at Atlantic City early in Sep- 
tember. And T.A.P.P.1., now in session 
at Ann Arbor, promises the same story. 
The Electrochemical Society is busy 
preparing for its convention early in 
October in Chicago, while of especial 
interest to every chemical engineer is 
the A.I.Ch.E. annual meeting scheduled 
for November 3-5 at Virginia Beach. 


EXPLOSIVE RIVETS 


AN IMPORTANT FACTOR in speeding 
American aircraft production and sim- 
plifying design may result from the 
use of explosive rivets, stated D. L. 
Lewis, Jr. of the B. I. du Pont de 
Nemours & Co. before the American 
Chemical Society in Atlantic City. 
Now being manufactured in commer- 
cial quantities by duPont, the rivet is 
of an entirely new type, although 
originally developed in Germany sev- 
eral years ago. 

High explosive is secreted in a cavity 
at the end of the shank. Heat applied 
to the rivet head by an electric gun 
detonates the charge. The explosion 
expands the charge end of the shank, 
forming a “blind” head and setting the 
rivet. The whole operation is per- 
formed from one side. Engineers esti- 
mate that from 800-10,000 fastening 
points in a plane are accessible from 
one side only and a skilled workman 
can now set only about 2-4 of these 
blind fasteners per min., while the 
equipment is comparatively costly. The 
new rivets can be installed by one 
workman at the rate of 15-20 per min. 
The riveting gun weighs less than 5 
lb. and the rivets themselves weigh 
only about one-fourth as much as the 
generally used blind fasteners. The 
explosion charge has been so controlled 
that expansions are held within limits 
of 0.02 in. 

Heat is supplied by a specially de- 
signed electric tool with a silver tip. 
Time of installation is 1.5-2.5 see. from 
the time the iron is applied until 
expansion takes place. The rivets are 
now being manufactured of an alum- 
inum alloy in various diameters and 
sizes. They are safe and may be used 
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without fear of serious injury although 
they should be handled with reasonable 
care. Tests have indicated that they 
will not detonate in mass and are quite 
insensitive to shock and friction, but 
fire or high heat will cause them to 
expand, It was stated that several 
million explosive rivets have already 
been sold and are being used by Amer- 
ican aireraft actually in service. 


CLEANING MAGNESIUM DIE CASTINGS 


MAGNESIUM DIE CASTINGS may be 
cleaned by solvent, alkaline or acid 
methods, according to H. W. Schmidt 
of the Dow Chemical Co., Midland, 
Mich., before the American Society for 
Testing Materials in Philadelphia. 
Vapor degreasing methods are satis- 
factory in cases where large amounts 
of oil or grease are to be removed, but 
are not recommended preparatory to 
certain of the chemical treatments un- 
less the degreasing step is followed by 
boiling. in 2-5 percent caustic soda 
solution for 5-10 min., or by treatment 
in other strong alkaline cleaners. 
Strong alkaline cleaners are the most 
satisfactory. The procedure may be 
by boiling or by cathodic electrolytic 
methods. A _ satisfactory degreasing 
solution either for boiling or for elec- 
trolysis was given as follows: 


TripeGiam phosphate. 4 oz. 


Water to make 1 gal. 


Soap may be replaced by a suitable 
wetting agent. This cleaning solution 
is operated at 90-100 deg. C., and the 
time required is 5-15 min. As an elec- 
trolytic cleaner, the solution may be 
operated below the boiling point with- 
out the necessity of agitation. The 
magnesium is made the cathode in the 
solution and a direct current of 10-28 
amp. per sq. ft. of surface is applied. 
Usually one to three minutes are re- 
quired for complete removal of oil or 


grease. 
Oxide remaining on the surface after 


OCT. 1-4, 


NOV. 3-5, 
DEC. 1-6, 


T.A.P.P.I. Meets in Ann Arbor 


SEPT. 16-19, Technical Association of the Pulp and Paper Industry, 
fall meeting, University of Michigan, Ann Arbor, Mich. 


Electrochemical Society, semi-annual meeting. Hotel 
Knickerbocker, Chicago, 


OCT. 19-24, American Welding Society, 22nd annual meeting, 
Bellevue-Stratford Hotel, Philadelphia, Pa. 


American Institute of Chemical Engineers, annual meet- 
ing, Cavalier Hotel, Virginia Beach, Va. 


18th Exposition of Chemical Industries, Grand Central 
Palace, New York, N. Y. 


alkaline cleaning may be removed by 
a chromic acid solution as this does 
not attack the metal. Chromie acid 
(1.5 lb.) is made up with water to 
make one gal. of solution. The parts 
to be cleaned are immersed for one to 
five minutes in this bath at 90-100 deg. 
C. Water which has an appreciable 
chloride content can be used, provided 
a small amount (usually 0.1 percent) 
of silver nitrate is added to precipitate 
excess chloride. 


SILVER AS A SUBSTITUTE METAL 


THE AMERICAN SILver Producers’ Re- 
search Project, sponsored by several 
leading silver producing companies and 
now being conducted at the Bridgeport 
plant of Handy & Harman, continues 
to show promise for silver as a substi- 
tute metal. At the present time a 
large can manufacturer is cooperating 
with the project and a chemical sup- 
ply house in the development of a 
silver-lined can for packaging chem- 
icals. 

Where sheet or foil aluminum has 
been used for corrosion resistance or 
high reflectivity, silver plating can be 
substituted since it possesses the same 
qualities, for most purposes, to a 
better degree than aluminum. Silver 
electro-deposits are being investigated 
as a substitute for nickel, as an under- 
coating for chrome plating. Experi- 
ments are under way to determine 
possible advantages from using a cor- 
rosion-resistant electroplate of silver 
followed by a hard, wear-resistant 
chromium deposit. 

Experiments have also been con- 
ducted to determine the strength of 
extruded tubing made from a 3.5 per- 
cent silver-96.5 percent tin alloy. A 
bursting strength of 2,500 lb. per sq. 
in., or almost double that of pure tin, 
was obtained. This is apparently in 
excess of any working pressure en- 
countered in distilled water lines 
where this material is finding com- 
mercial use. Tests on threaded joints 
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_ collimating type with selected 
quartz prism 


AN IMPORTANT NEW BECKMAN DEVELOPMENT 


THE BECKMAN 


Spectrophotometer 


‘pa 
_ larly when sit width is small 


with 
Lomp housing is well ventilat 


cells are held in light-tight slide 
bs _ holding 4 cells with light path 


Features Many Unique and Far-Reaching Advancements Interchangeable o 


This precision instrument—the product of several years intensive develop- 
ment by the Beckman research staff—incorporates many important advance- 
ments in the design of spectrophotometric equipment, such as: 


.. the finest type of crystal quartz monochromator which covers the full spectral range 
of interest in spectrophotometry—200 millimicrons in the ultraviolet to 2000 millimi- 
crons in the infrared. 


.. precision optical parts completely protected from dust and fumes. 


.. extra long (100 cm) easily-read Wavelength Scale. 


. direct readings in both % Transmission and Density—simult ly. 


.. continuously adjustable Slit Mechanism to fit every possible requirement. 
of phototubes ore available: 


... full seale readings with nominal band widths 2 millimicrons or less over most of 
spectral range. 


.. Stray light effects less than 1/10% over most of the spectral range. 


The Beckman Spectrophotometer is entirely self-contained, with a unique elec- 
tronic circuit for rapid measurement of % Transmission and Density. The re- 
markable versatility of the instrument enables it to meet the widely varying 
requirements of research and control work with no sacrifice in accuracy or con- 
venience. Regardless of type of Spectrophotometric measurements you are 
interested in, be sure to investigate the outstanding advantages provided by 
this new Beckman development! 


NATIONAL TECHNICAL LABORATORIES 


SOUTH PASADENA, CALIFORNIA 
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MANY OTHER IMPORTAN 
FEATURES ARE INCORPO- 
RATED IN THE BECKMAN | 
“SPECTROPHOTOMETER. SEE 
YOUR NEAREST DEALER OR © 
WRITE FOR DESCRIPTIVE 
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: aispersion in tne vitraviotet, 
200 millimicrons in ultraviolet to 
millimicrons in infrared, eas. 
ultraviolet to 1.0 millimicron in 
the red, with scale accuracy bet. 
ter than 1.0 millimicron. Qptical 
parts rigidly mounted massive 
heat-treated iron block, withina 
dust-proof cast-aluminum case. = 
Slits ore protected by quartz win. 
_ dows afd are continuously ad- 
“cells up to 10 cm. in length. Top 
holds two phototubes, a sliding 
b bringing eitt tube nto 
position and simultaneously 
"switching electrical connections. 
Phototube dark current con be 
movina cells (or chanaina cetting 
fed, another having maximum 
sensitivity in the blue, anda third 
having maximum sensitivity in the 
| 
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Quimby builds a 

complete line of thoroughly 

proven centrifugal and rotary pumps 

for all chemical and process liquids. 

(Quimby design, materials and workmanship are based 

OF A SERIES on half a century of pump-building experience. Yet, 

we are the first to say these are not enough. “Why do you want a pump?” 

Good pumping practice demands more than just “a pump”. It means 

close cooperation between builder and user to produce, install, operate 

and maintain that pump throughout its entire useful life for best results 

at minimum investment. It means that the pump must be specifically 

built for its individual service by men who understand your pumping 

problems and who are capable of anticipating trouble before it causes ex- 
pensive interruption of service or costly repair. 

Quimby special chemical pumps are not “adapted” to the chemical in- 

dustry; they are built primarily to meet your pumping specifications. 

That is why our salesmen are instructed to ask, “Why do you want a 

pump?” We believe you will find it good pumping practice to tell them 

about your requirements. 


Centrifugal and rotary pumps for all chemical and process liquids. 


est customers some delay in delivery. e earnestly request your patient 
cooperation until our present expansion program can relieve this situation. 


%& Concerning delivery: National Defense Dap may cause even our old- 


QUIMBY PUMP CO., Inc. 


Pump, Type DB 351 Thomas Street Newark, New Jersey 


GOOD PUMPING PRACTICE SINCE 1894 
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showed that the alloy had a tensile 
strength 25 percent greater than joints 
made with pure tin tubing. Both the 
3.5 percent silver and the 5 percent 
silver-tin alloys are finding application 
as solders. 

Interest continues in the possibility 
of using lead-silver solders in place of 
the standard lead-tin alloys in auto- 
matic can-making machines. The 2.5 
percent silver-lead alloy is cheaper 
than the standard 50-50 solder and 
joints equally as satisfactory can be 
obtained. Many larger can manufac- 
turers are carrying on experiments 
with these alloys to obtain data on 
operating conditions and service tests. 
The project is continuing corrosion 
studies on silver, including different 
chemicals and other products which 
may be manufactured in silver equip- 
ment or packaged in silver containers. 


PROPERTIES OF NEOPRENE 


IMMUNITY TO THE EFFECTS of extreme 
cold is becoming of increasing im- 
portance in many engineering applica- 
tions of rubber-like materials, particu- 
larly in the operation of automotive 
and aeronautical equipment. So stated 
F. L. Yerzley and D. F. Fraser of the 
E. I. du Pont de Nemours & Co., Inc. 
before the American Chemical Society 
in Atlantic City. However, physical 
changes that take place in such ma- 
terials at low temperatures are not 
clearly understood and extensive stud- 
ies of testing methods and compound- 
ing should be continued. 

Three test procedures have been em- 
ployed in the duPont laboratories. 
From these it has been found that com- 
positions respond differently to the 
effects of time and temperature. Prog- 
ress has been made in compounding 
for greater resistance to low tempera- 
tures. The effect of sulphur, softeners 
and state of cure on the freeze resist- 
ance was discussed. 

Electrical properties of neoprene 
have been applied less extensively and 
as a result are not well known. The 
author described development of the 
electrical properties up to the present. 
The last decade, for example, has seen 
the d.c. resistivity increased from 5x10" 
ohm em. to 5x10“ ohm em. Neoprene. 
like rubber, can be rendered electrically 
conducting and by the same means 
and to the same extent. The effects 
of carbon black on conductivity and 
on other electrical properties were 
given by the two authors. 


GLUED LAMINATED WOOD 


WHILE LAMINATED glued timber struc- 
tural units are common, these same 
units impregnated with a preservative 
material have not been used and very 
little is known regarding the extent 
of preservatives upon the properties 
of the glue. So reported W. A. Oliver 
of the University of Illinois before the 
American Society for Testing Materials 
in Philadelphia last June. The author 
reported results from a series of tests 
made to investigate the strength of 
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glued laminated wood beams treated 
with creosote. 
In order to study the effect of aging 
of the glue and seasoning of the wood, 
the tests were carried out at intervals 
over a period of a year. The author 
discussed the effect of moisture content eet 
and seasoning upon the strengths ob- = 
tained. 
Predominance of tension type of 
failures indicated that the glued treated 
laminated beams behaved in a manner 
similar to both the plain beams and 
the glued untreated beams. Even where 
the beams failed in horizontal shear, 
| the strengths obtained did not com- 
: pare unfavorably with the strengths of e 
the other beams of the same age. a ef 17] touch a 
Type Failure 
untreated 8 oa 
Tension ’ 
; ¢ Wa Yes, some technical angles on that new 
i ¢ ip process had everybody on edge. So. the 
4 10 boss used his wits and called for special- 
y Pl ized experience. Multi-Metal will bring 
2 you, too, 39 years’ specialized experi- : 
A ence in filtering and screening prob- 
| if lems—especially those seemingly un- 
a solvable problems! With exceptional 
8 KA coordination of right design and com- " 
| plete plant facilities, we fabricate wire 
n- E 7 cloth and metal assemblies with un- 
+ rivalled skill. Always alert to changing 
4 conditions and new developments, 
0 Multi-Metal will meet your most ad- ‘ 
0 0.10 020 030 - d t ith licati 
020 030 040 Strainers of Every Size, Type, Mesh vanced requirements with applications 
t- 0 0.10 020 030 0.40 and Metal d definitely right. I k 
Total Deflection, in. proved definitely right. In our stock you 9 
Below: Wire Cloths Stocked in 
1e Strength, after 304 days, of glued lami- | Witths uo to 14 will find a larger selection of weaves, 
wi quick and intelligent response to your 
esults in this series show that | . “ 
j- 
- for practical purposes the glued and ' Touch With Multi-Metal”! 
treated laminated beams, when prop- 
ly erly seasoned, have the same strength i Below: 25’ Diameter ‘Singledisc’—One Homogeneous a 
hal as either the plain beams or the glued | Fabric ‘2 
ts untreated laminated beams. A _ full- : 
id size glued laminated wood beam may 
~ be made of a number of smaller pieces a 
with a greater number of the natural 
defects eliminated than is possible with 
a solid beam of the same size. Hence, 
it would seem logical that results ob- 
tained from full-size tests would be he: 
al even more favorable towards the glued = 
treated beams. 
ve 
ry 
mnt WORLD RESEARCH ACTIVITIES 
es 
a \ DECREASE OF 12 PERCENT in the 
world’s reported chemical research witt CLOTH 
‘ls activity for the first half of 1941 as FILTER CLOTH 
os compared with the first six months of ALL MESHES 
sts was reported by E. J. Crane, Ohio WIRE CLOTH CO MPANY ALL METALS 
of “tate University, before the American oe. «4360 GARRISON AVE., BRONX BORO, N. Y. 
Chemical Society in Atlantic City. 
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STORAGE 


FILTERS 


Stocked in five stand- 


dard types from 


Specify 


s. STANDARD 


laboratory sizes to large 
heavy - duty industrial 
units, able to withstand 
complete vacuum. 


Send for Bulletin 
No. 411. 


WORKS 


“U. $. Stenewere” s 
and mixing tanks are sani- 
tary, non-absorbing, and 


THE U. S. STONEWARE co. 


(SINCE 1865) 


AKRON OHIO 


Three No. 


jacketed varnish 


vacuum pans, 


melting tin, asphalt, 


33-A McKee Dowtherm 
Vaporizers each of |,000,000 BTU per 
hour output heating three 1000 galion 


kettles 


Increase Production! 


High Temperatures with 
Low Pressures 


McKEEDOWTHERM 


VAPORIZERS 


DOWTHERM has been used satisfactorily 
for years as a heat transfer medium. It 
is a liquid which boils at 500° F. at at- 
mospheric pressure, forms a vapor just as 
water forms steam when evaporated. At 
650° F. the vapor pressure is only 53.7 
lbs. gauge. Temperature is automatically 
controlled by controlling vapor pressure. 
It has none of the disadvantages of di- 
rect heat or hot oil circulation—it is non- 
corrosive and non-scale forming—inex- 
pensive—only 16¢ to 24¢ a Ib. and 
decomposition is so slight that the first 
cost is practically the only cost. Let us 
send you our informative folder which will 
show you the advantages to be gained 
by using DOWTHERM. 


Some of the many applications for DOWTHERM:—heating evaporators, 
moulding presses, oil stills, processing oils, varnishes, 
drying ovens, heating dies and lead-cable-sheath 
presses, heating chemical reactors of various kinds, and other processes 
which require high temperatures. 


ECLIPSE FUEL ENGINEERING COMPANY 


747 S. Main St. 


Rockford, Ill. 


162—-!) 


NEPTEMBER 1911 e 


CHEMICAL 


cessfully 


& METALLURGICAL 


The United States, producer even in 
peace-time of more than 25 percent 
of the world’s output of scientific and 
technical papers of a chemical nature, 
has as yet shown no noticeable decrease 
in such publications. Although the 
effects of the present war between Ger- 
many and Russia are not reflected in 
the figures, the U.S.S.R. up until now 
has been more than holding its own 
in scientific output. The British and 
German periodicals average about half 
their peace-time size. 

Abstracts gathered from more than 
3,500 scientific publications in 31 lan- 
guages and from approximately 65,000 
patent references were the basis for 
the statistics. A decrease of not more 
than one-fifth in peaceful chemical re- 
search activity the world over can be 
safely predicted for 1941 as compared 
to 1939. However, research activity 
conducted for national purposes and 
not reflected by publication is obvi- 
ously in high gear in the countries 
still at war and in those preparing for 
the possibility of war. 


PREVENTING DEZINCIFICATION 


TENDENCY OF ZINC-RICH brasses to de- 
zincify under certain exposure condi 
tions is well known, reported W. Lynes, 
Revere Copper & Brass, Inc., Rome, 
N. Y., before the American Society for 
Testing Materials. High zine brasses 
are particularly liable to dezincifica- 
tion when in contact with sea water, 
but they may also eventually fail when 
exposed to many fresh waters. 

Early attempts to inhibit dezincifi- 
cation of alpha brasses culminated suc- 
in the introduction of a few 
hundredths of a percent of arsenic. 
Later, antimony or phosphorus was 
used in similar amounts for the same 
The author reported labora- 
tory tests on 70-30 and admiralty 
modified by an appropriate 
addition of each of the above elements. 
These tests indicated that dezincifica- 
tion of alpha brass alloys may be sup- 


purpose. 


brasses 


| pressed by a small addition of arsenic, 


antimony or phosphorus without im- 


| pairment of the alloy in other respects. 


| especially in 


These conclusions have been confirmed, 
the case of arsenic, by 
Results 


extensive service experience. 


| of the tests are given in the accom- 
| panying table. 


72° F. 150° F. 
| 2nd 6th 10th | 2nd 6th 10th 
| week week week week week week 


Nominal 
Composition 


Plain 70-30 brass.| 4.3 19.8 52.3 | 15.0 49.0 94.6 
70-30, 0.03 As 0.0 6.2 9.4) 0.4 15.4 38.5 
| 70-30, 0.03 Sb....| 0.2 4.3 8.2] 1.7 24.8 48.5 
70-30, 0.03 P.....| 0.0 3.5 5.5 | 1.6 17.7 41.0 
70-30, 0.10 As....| 0.4 6.8 6.8 | 3.6 20.2 43.6 
70-30, 0.10 Sb 0.4 9.012.9| 2.1 20.8 42.5 
70-30, 0.10 P 0.6 7.8 10.7 | 1.6 23.0 45.0 
Plain admiralty. | 0.0 8.5 13.4 | 9.9 49.9 95.2 
Admiralty, 0.03 As| 0.0 4.2 10.1 | 0.0 22.7 44.2 
Admiralty, 0.03 Sb} 0.6 3.411.2| 2.4 20.2 44.5 
Admiralty, 0.03 P.| 0.0 6.9 14.4 | 3.2 26.6 47.8 
i 


Average percent losses in tensile strengths 


| of various 70-30 and admiralty brasses im- 


mersed in 5 percent cupric chloride-5 per- 
cent hydrochloric acid solution for periods 
from two up to as many as 10 weeks 
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a They do not depend upon any enamel 
: _ lining, glaze or veneer for their sanitary 
_ Prompt shipment can be made of standard a 
’ vessels, in all sizes and designs, with or 
without outlets, drain faucets 
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“VITRIC-10" Quick - Setting 
Acid - Proof Cement 
hardens by internal 


chemical set into a 


strong, acid-proof, 


granite-like structure | 


of permanent dura- 
bility, the initial set 


occurring in 25 to 30 | 


minutes. 


“PRE-MIXT” Acid-proof Cement | 


comes in powder form 


and requires only mix- 


PRE-mix! 


CEMENT 


‘*Pre - Mixt’’ 
equalled. 


“SUPER-VITRIC” hardens. 
throughout the mortar 
joint by chemical re- | 


action rather than 
evaporation and forms 
a dense, porcelain- 
like structure of min- 
imum porosity. 


§. Stoneware’’ 
Write for bulletins Acid-Proof Cements 
describing our adhere strongly to 
“RESILON” and 
‘TYGON” Corso. brick, steel, glass, 
sion - Resistant lead and rubber and 
Tank Lining Ma- P 
terials and our Make acid-proof ma- 
sonry construction 
Paint. ready for use in two 


or three days. 


THE U.S. STONEWARE CO. 


AKRON 
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ing with water on the | 
Acip-pavof job. For convenience | 

and general utility | 
is un- | 


Decrease in Oxygen Concentration—-R RM. 


THRESHOLD [TREATMENT OF WATER 


HEXAMETAPHOSPHATE for the 
prevention of seale and corrosion in 
heat exchanger and water lines was 
discussed by R. E. Hall, Hall Labora- 
tories, Inc., Pittsburgh, Pa., before the 
American Gas Association in New 
York. The author also discussed the 
use of this glassy metaphosphate for 
the cleaning of greasy surfaces. He 
pointed out that wherever grimy and 
greasy surfaces are to be cleaned, the 
combination of alkali detergents and 
scale-preventing hexametaphosphates 
can be used advantageously. In_boil- 
ing out new boilers, for instance, the 
time required is from a quarter to 
a third as much as formerly and the 
results are better. The author gave 
illustrations, detailed data, and advan- 
tages of the use of Calgon (sodium 
hexametaphosphate) as applied to con- 
densers, to city and industrial waters, 
and in the home. 


Dissolved—RRM. 
¢ 


4 p.p.rn. 
20 4o 60 
Tirmne-Hr. 


Influence of Calgon in decreasing corro- 
son in flowing Pittsburgh tap water at a 
PH of 6. Oxygen and dissolved iron are 
lowered markedly by use of this phosphate 


Incidental to development of the use 
of the “threshold” treatment, it was 
noted that its maintenance was effec- 
tive in suppressing corrosion. The 
formation of a protective film and its 
stability, and therefore the protection 
afforded against corrosion, were satis- 
factory in the pH range of 5.2-10. The 
accompanying chart shows that when 
Pittsburgh tap water, not treated by 
Calgon, was passed through steel wool, 
some iron dissolved and the amount 
found in the effluent was slightly more 
than 0.8 p.p.m. The amount dissolved 
increased slightly, but after 100 hours 
was approximately 0.5 p.p.m. When 
Calgon-treated water was used, initial 
dissolving was about the same as with 
the untreated water, but this rapidly 
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YOU get complete satis- 
faction when you buy 
“U.S. Stoneware’”’ 

Tower Packing Rings 

_ because: 


|‘They are made of De- 
| Aired (Vacuumized) and 
Electrolyzed Clays, vit- 
‘rifled at 2500° F. and 
_are exceptionally strong 
and tough, with walls of 
| uniform shape and thick- 
ness. 


| They offer maximum re- 
sistance to _ solvents, 
alkalies and acids (ex- 
hydrofluoric acid), 
including hot oxidizing 
| agents. 

They will withstand ex- 
treme and sudden ther- 
mal shocks, and will not 
chip, spall or crumble. 


They are non-absorbent, 
non-corrosive and non- 
porous. 


Raschig Rings are made 


_in both Chemical Stone- 


ware and White Porce- 


lain in all sizes from 


1” O.D. up. Prompt ship- 
ments from stock. 


NEW BULLETIN NO. 
52 is now ready for dis- 
tribution covering our 
full line of Tower Pack- 
ing Rings of all types 
and designs. It is the 
most complete and com- 
prehensive treatise ever 
issued on this subject. 
May we send you a copy? 


MOST 


TOWER 


CROSS 
PARTITION 


"“CYCLOHELIX" 
Single Spiral 


“CYCLOHELIX" 
Double Spirai 


“CYCLOHELIX" 
Triple Spiral 


“HEXAHELIX" 
Single-Spiral 


“HEXAHELIX" 
Double Spiral 
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Complete 
Reference 


CATALOG on 


PULLEYS 


For protection, concentra- 
tion, reclamation and purifi- 
cation, magnetic pulleys are 
most widely used due to 
their flexible size range, 
ready adaptability to con- 
veying systems, automatic 
and economical operation 
and other features. 


The Stearns air-cooled (for 
more power) Magnetic Pulley 
is the result of many years 
intimate association with 
problems in all industries 
—of pioneering advance- 
ment in design and construc- 
tion. There is a reason for 


the popular acceptance of 
Stearns pulleys. Get the 
facts. Write for Bulletin 302. 


MANUFACTURING Co. 
629 S. 28th St., Milwaukee, Wis. 


decreased so that at the end of 100 
hours the amount in the effluent) was 
about 0.2 p.p.m. 


MAGNESIUM DIE CASTINGS 


CHEMICAL TREATMENTS ARE USED on 
magnesium die castings to provide: 
(1) increased corrosion resistance, (2) 
a base for organic coatings, and (3) 
a decorative effect, according to H. W. 


Schmidt, Dow Chemical Co., Midland, 
Mich., before the American Society 


for Testing Materials at its meeting in 
Philadelphia last June. 

A chrome-pickle treatment is nor- 
mally given all magnesium die castings 
to protect the metal during shipment, 
storage and machining. The treatment 
will remove 0.006-0.002 in. of metal 
from the surface and is not recom- 
mended on machined surfaces where 
close dimensions must be held. The 
following solutions may be used : 


(a) Sodium dichromate (2H20)....1.5 1b. 
Cone. nitric acid (sp. gr. 1.42).1.5 pt. 
Water to make one gallon. 

(b) Chromium trioxide............ 1.0 Ib. 
Cone. nitric acid (sp. gr. 1.42). O9 pt. 
Water to make one gallon. 


Temperature of the solution should 
be 125-135 deg. F. and time of treat- 
ment 10 see. After removal from the 
treating solution, die castings should 
be exposed to the air for about 5 sec. 
before rinsing thoroughly in cold water 
and then in hot water to facilitate 
drying. 

Sealed OChrome-Pickle—A_ modifica- 
tion of the chrome-pickle which will 
give increased corrosion resistance, 
consists in boiling in a_ bichromate 
solution. The die casting, which has 
been previously chrome-pickled, is im- 
mersed for 30 min. in a bath containing 
1-2 lb. of sodium, potassium or am- 
monium bichromate per gal. The bath 
is maintained at boiling temperature 
and the solution is controlled to a 
pH of 4.0-4.4, 

Hydrofluoric Acid-Dichromate—This 
treatment gives practically no change 
in dimensions. Parts are 
for 5 min. in a solution containing 
15-20 percent by weight of HF, and 
then are rinsed thoroughly in cold 
water, boiled for 45 min. in a solution 
containing 1-1.5 lb. of sodium dichro- 
mate per gal. and then rinsed thor- 
oughly in cold water followed by a 
dip in hot water. The concentration 
of HF should not be allowed to fall 
below 10 percent. 

Hydrofluoric Alkaline-Dichromate - 
Parts are immersed for five min. in a 
15-20 percent HF solution, washed 
thoroughly in cold running water, and 
boiled for 45 min. in the following 
solution : 


immersed 


Sedium dichromate 2110). .4 02. 
Ammonia (sp. gr. 0. (a % fluid oz. 


Water to make one gallon. 


Depletion of the bath is indicated 
by non-uniform or pale coatings, slow- 
ness of coating formation, and by an 
increase in the pH to about 6.2. To 
revivify the bath, 
taining equal 


add a solution con- 
parts by weight of 
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Management and Labor 
Agree on this Policy! 


EAT-FAG saps men’s strength — 
slows them up — wears them 
down before the shift is over. Heat- 
Fag threatens whenever hot weather 
and heavy work make workers sweat. 
For, as they sweat, salt is passed off. 
The normal saline balance in the body 
is disturbed, and the result is lowered 
efficiency — fatigue — vague discom- 
fort — and in severe cases, even heat 
sickness and cramps. 


That’s Heat-Fag — the enemy of pro- 
duction. To labor, it makes the job 
seem harder, more tiring. To manage- 
ment it means lowered efficiency, mis- 
takes and a sag in production. 

The remedy is simple and inexpen- 
sive . . . Morton’s Salt Tablets in 
sanitary dispensers at all drinking 
fountains. Workers welcome this con- 
tribution to their comfort and welfare. 


/HEAT-FAG 


t MORTON’ 


SALT TABLETS 


Place Morton Dispensers At 
All Drinking Fountains 


Morton's modern dispensers deliver salt tab- 
lets, one at a time, quickly, cleanly, and 
without crushing or waste. Sanitary, easily 
filled — durable and dependable. 
Morton’s salt tablets contain 
the most highly refined salt, 
ressed into convenient tablet 
orm, easy to take with a drink 
of water. They dissolve in less 
than 40 sec. after swallowing. 
Order direct from this ad, or 
from your distributor. 


$00 Teblet sie = = = 


1000 Tablet size - - $400 


TABLETS —Caose of 9000 
Salt Tablets - - - - $960 


10 grain 
Combination Salt-Dextrose 
Tablets, per case - $315 


FREE . . . write on your firm 4 
letterhead for a pocket size sam- 
ple tube of MORTON'S SALT 
TABLETS, and new folder, ‘“Heat- 
Fag and Salt Tablets.” 


MORTON SALT COMPANY. 


4 CHICAGO, ILLINOIS 
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DUSTUBE 


COLLECTOR 


ONE is the danger of dispersing 

dust into the atmosphere, upon 
emptying the hopper of a dry type 
dust collector, because the American 
Wet Disposal Unit makes a wet 
sludge instantly of all dust that is 
released. The unit can be mounted 
on a track and moved from one 
hopper to another. 


The combined use of the Wet Dis- 
posal Unit and either an American 
“Dustube” or High Efficiency 
clone" Dust Collector provides a set- 
up that is the peak in collecting and 
operating efficiency. 


“Dustube" efficiency exceeds 98% 
by weight. The Cyclone, while 
slightly less efficient than the “Dus- 
tube" is, nevertheless, the equal of 
the average wet system. 


Why not prove these statements by 


actual tests on your own dusts? 


Write for literature. 


AMERICA 


FOUNDRY EQUIPMENT CO. 
347 S. BYRKIT ST. 


MISHAWAKA, IND. 
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chromic acid and concentrated H,SO, 
(sp. gr. 1.84) until the pH is decreased 
to 5.6. The best operating range of 
the bath is a pH of 5.6-6.0. Wash 
thoroughly in cold water and boil for 
at least 5 min. in a solution containing 
one oz. of arsenious acid per gal. Be- 
cause of the low cost of this bath no 
control is advocated. 

Chrome-Alum Treatment—Parts are 
immersed in a boiling solution of the 
following composition: 


Potassium chrome alum (24 He0)....4 02. 
Sodium bichromate (2H20)........ 13.3 oz. 
Water to make one gallon. 


Time of treatment may range from 
2-15 min. Upon removal from the 
bath, the parts should be rinsed thor- 
oughly in cold water followed by a hot 
water rinse to facilitate drying. The 
solution may be revivified by the addi- 
tion of H,SO, not exceeding 0.33 fluid 
oz. per gal. or sufficient to just re- 
dissolve a brown precipitate which 
settles out. The solution should then 
be boiled. It is best controlled by 
additions of H,SO, to maintain the 
pH between 2.5-3.5. The pH of a 
depleted solution is 5.5. 


AGRICULTURAL CHEMICAL RESEARCH 


CERTAIN MAJOR ACCOMPLISHMENTS of 
the U. S. Bureau of Agricultural Chem- 
istry and Engineering were recently 
outlined by Dr. Henry G. Knight upon 
receipt of the medal of the American 
Institute of Chemists in New York. 
One outstanding development was 
that of extracting starch from sweet 
potatoes, as a result of which a plant, 
the only one of its kind in this coun- 
try, was built at Laurel, Miss. This 
plant manufactured 140,000 Ib. of 
high-grade white starch in 1934, and 


_inereased production each year until 
| it ground around 275,000 bu. of pota- 
| toes and turned out nearly 3,000,000 


| lb. of 


starch in 1939. The cost of 
manufacturing this starch was reduced 
from 13 cents a lb. in 1934 to about 3 
cents a lb. last year. The Laurel plant, 
controlled by about 1,000 cooperative 
sweet potato farmers, made a_ profit 
for the first time in 1939. A recent 
test has shown that dextrin made from 
sweet potato starch could be used for 
the adhesive on postage stamps. The 
starch may also be used for sizing in 
textile mills, in laundries, and other 
industries, as well as for food purposes. 
Considerable research has been made 
in the development of paints, varnishes, 
and enamels from soybean oil and in 
making plastics from the meal after 
the oil has been extracted. Partly as 
a result of research by government 
scientists, great quantities of paint- 
containing soybean oil are now sold, 
and one paint company alone reports 
that it has made and sold more than 
1,000,000 gal. of soybean oil paint. 
Soybean paint may now be used for 
painting houses, barns and other ob- 
jects and it is being tried experi- 
mentally for marking streets and 
highways in spite of the fact that this 
requires a very quick-drying paint. 
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WANTED: 


YOUR 
TOUGHEST 


SPRAY 
PROBLEM! 


Are all of your processes 
using Spray Nozzles as ef- 
ficient as you think they 
could be? Do the Sprays 
produce even distribution? 
Break up the liquid into as 
fine particles as you would 
like? Resist the corrosion or 
wear conditions satisfactor- 


ily? 


Send Monarch an outline of 
your toughest spray problem 
—If your liquid can be 
sprayed with direct pressure 
at all—Monarch can furnish 
the nozzles. 


NOZZLES FOR: 


OIL ATOMIZING 
HUMIDIFYING 

AIR WASHING 
DESUPERHEATING 
SPRAY PONDS 
MILK POWDERING 
ACID CHAMBERS 
CONCRETE CURING 


WRITE—While you think 
of it. 


MONARCH MFG. WKS, INC. 


2730 E. WESTMORELAND ST. 
PHILADELPHIA, PA. 
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TAGE 
THE ADVANTAGE 
of pRY DUST § 
WET DISPOSAL | | 
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How to Step Up 
Your Vacuum 
Processes 


Get Higher Vacuum 

and Efficiency from 
BEACH-RUSS 
ROTARY PISTON 
High Vacuum 


Increase Production 
ae and Quality 


Learn how the exclusive Beach- 
Russ Type RP, rotary piston pump 
at design produces the higher sus- 
ss tained vacuum so important for 
P improved, safer distillation, dry- 
a4 ing. impregnation, testing, etc. 


The high volumetric efficiency 
of Beach-Russ Type RP Pumps 
assures high speed evacuation 
which saves time, speeds pro- 
duction. 

Type RP Pumps are built to 
withstand a reasonable quantity 
of liquid in the exhaust vapors. 
They operate at slow speed: 
they‘re quiet; therefore they serve 
and last longer. Capacities from 
15 to 750 C. F. M. 

You can learn all this in Bul- 
letin No. 75. Write for a copy 
to-day. 


BEACH-RUSS CO. 


New York, WN. Y. 


: 42 Church St. 


persons already 


In an effort to develop a iygeensnseng 
for lead arsenate insecticide, govern- 
ment scientists became interested in 
phenothiazine, a product made by re- 
sulphur and diphenylamine. | 
Subsequent developments have proved 
that phenothiazine is extremely valu- 
able as a urinary antiseptic, something 
which has been needed for a long time. | 
In addition, it is valuable as an an- 
thelmintie for intestinal infections of 
sheep, and other domestic ani- 
Phenothiazine is now used) 
extensively for this purpose and it has 


acting 


hogs 


mals, 


already saved thousands of dollars 
to the livestock industry of this | 
country. 

Dr. Knight also diseussed the four | 


Laboratories of the 
Department of Agriculture. All of the 
laboratories, for which an annual ap- 
$4,000,000 was author- 
have been occupied and 
under way. There 
average of more than 40 scientists 
employed at éach of the laboratories. 


Regional Research 


propriation of 
ized 1938, 
research is now 


in 
Is 


or a total of more than 175 at the 
four. In addition, there are about 25) 
sub-professional employees plus the | 
clerical and administrative help. Al- 
together there are more than 400 


at work in these labor- 
and expansion will continue 
until there will be a total of 800-1,000 | 
scientists searching for industrial out- 
lets for 


atories 


farm crops. 


CATHODIC PROTECTION FROM CORROSION 


CATHODE METHODS to combat corrosion 
of metallic structures in contact with 
water have been applied for years to 
submerged and underground cables and 
pipelines, and in a few instances to 
shell-and-tube type condensers or cool- 
ers, reported N. A. Miller, 
Oil Co., Chieago, before 
the American Petroleum Institute in 
Tulsa. installations have used 
zine plates as anodes, depending upon 
galvanic action between the anodes 
the structure to be protected, 
structure acts as a cathode. 
mainder have 
potentials to 
current. 
Cathodic protection of pipe lines has 
produced beneficial results, and 
deal of valuable data have 
corded. So far, however, there has heen 
little no published information of 
a strictly technical nature on cathodic 
protection of open-tank condensers in 
spite of several successful installations. 
Cost of anodes and 


Universal 


Some 


and 
which 
The re- 
used external forces of 
produce the protective 


a good 


been re 


wiring for one 
installation was estimated to be ap- 
proximately $650. The cost of a| 


copper-oxide weatherproof rectifier | 
rated at 10.5 volts, 78 amp., would be | 
approximately $350. The total cost of | 
the unit, therefore, was approximately | 
$1,000 which, when amortized in five | 
years, annual of $200. 

Added to this was the cost of energy 

which, at 1 cent per kw.hr., did not | 
exceed $60 per year. The total annual 
therefore, was $260. Annual cost 
of replacing coils was approximately 
$1,000 per year. Hence, even if the 


gave an cost 


eost, 
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‘Investigate the 
Possibilities of 
This Defiberizer 


It is 
rags, 
alpha pulp, chips and other fiberous mate- 


The uses of this machine are many. 
designed especially for defiberizing 


rials where it is desired to separate the 
fibers from the whole product. The 
is also efficient for producing products with 


a minimum amount of fines or for fine 


unit 


pulverizing. 


Its advantages are: 


* Rugged precision construction that 
insures trouble-free operation. 


* Easily opened for cleaning or 


changing of plates. 
* Unobstructed feed-in opening and 
discharge. 


Can be adjusted for fine or coarse 
work while in operation. 


Plates interchangeable to suit your 
particular application. 


If you are in doubt as to the use of this ma- 
chine as a defiberizer, pulverizer or granula- 
tor, we invite you to submit your problem to 
us. Tell us the type of finished product you 
desire, the kind of material it will be as it 
goes to the unit, and the capacity desired. 
We have had broad experience on a wide 
variety of problems and we will be pleased 
to give you the benefit of this experience 
without obligation. SPROUT, WALDRON & 
Co., INC., 168 Sherman St., 


WALDRON 


INC.--MUNCY, PA. 
‘MANUFACTURING ENGINEERS: 


Muncy, Pa. 


Since 1866: 
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For 22 years MacDermid has specialized in 
perfecting chemicals and processes for the 
cleaning of basis metals prior to electro- 
plating or finishing. Manufacturers of de- 
fense material will find a government 
approved process and formula for their 
particular needs. 


The approved chemical and process per- 
fected by MacDermid for cleaning brass 
shell cases of all calibers has earned rec- 
ognition by leading manufacturers, con- 
tracting this work, to be an incomparable 
method for producing a metallurgically 
clean surface prior to inspection, in less 
time at a lower overall cost. . . A Mac- 
Dermid sales engineer will be glad to ex- 
plain a specified process and help you 
select the correct compound for your need. 


MANUFACTURED SOLELY BY 


ALSO MacDermid has an accepted pro- 
cedure for cleaning aluminum and alumi- 
num alloys, prior to anodizing, proven 
through use by airplane manufacturers to 
be the best treatment for these metals. 


AND ANODEX for chemically and metal- 
lurgically clean surfaces prior to electro- 
plating: and SOLVTEX and MacDermid 
SPECIAL COMPOUNDS for all metal parts 
in rotary and pressure types of washing 
machines. 


SALES AND SERVICE 


FROM 
New York ... Cleveland... 


INCORPORATED 


WATERBURY e CONNECTICUT 


Los Angeles . . . Chicago... 
Newark .. . Detroit . . . St. Louis 
Philadelphia . . . Toronto, Can. 
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CLEANER 
FINER 
EASIER 


Get the whole story on the 
screening method that saves 25 to 75% 
in time over any other method on any dry material, with 
less power, labor, space. Learn why outstanding American chemical, drug, paint, rubber 
paper and ceramic plants have adopted the Abbé-Blutergess Centrifugal Sifting for high 
speed production. Write for Bulletin No. 52 to Abbé Engineering Co., 42 Church St., 
New York, N. Y. 


Knight-Ware Jars and Kettles for handling corrosive chemicals 

_ are entirely acid proof: caustic soda and hydrofluoric acid ex- 
cepted. Jars are available in straightside, tapered and closed top 
designs with capacities up to 500 gallons; Kettles, with or without | 
covers and agitators, up to 200 gallons. Size or location of out- 
lets is optional. 

Consider Knight-Ware for clean, economical, corrosion proof 
equipment. 


BODY ITSELF 


Kelly Ave. — MAURICE A. KNIGHT — Akron, Ohio 


“IT 1S THE 
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cathodic-protection equipment is only 
moderately effective, it will pay out 
within a short time. 


FLUE-GAS RECIRCULATION 


FLUE-GAs recirculation air-pre- 
heater systems in fired tubular heaters 
were used fairly extensively in the 
petroleum industry a few years ago. 
At the present time, however, there 
appears to be a general trend away 
from the use of these types of equip- 
ment, Performance tests run on a num- 
ber of plant installations made from 
10-15 years ago have been restudied 
on the basis of present-day costs and 
refinery practice, reported C. C. Nelson, 
Standard Oil Development Co., Eliza- 
beth, N. J.. before the American Petrol- 
eum Institute in Tulsa, Okla. The 
author reported several test runs which 
he carried out with a cracking furnace 
}equipped with both a flue-gas recircula- 
|tion system and an air preheater. 
Flue-gas_ recirculation, the author 
concluded, appears to be economical 
only with existing heaters which are 
subject to radiant-section overheating. 
With new designs there is insufficient 
advantage to justify the installation 
of such a system, unless unusually 
high temperatures are anticipated. 
Air preheaters, effective in improving 
furnace efficiencies, are of doubtful 
utility in ordinary refinery heaters, 
as maintenance and repair costs may 
outweigh heat savings. At present fuel 
oil prices, particularly in Southern 
| refineries, the use of air preheaters is 
even less attractive than formerly. 


Flue-Gas Recirculation Test 


| With Flue-Gas 
j Flue-Gas__ Recire. 
Recircula- and Air 


tion Preheat. 
Gas at fur. exit, lb. per hr... . 24,100 26 ,800 
Recire. gas, lb. per hr....... 10,000 12,000 
Excess air at fur. exit.. .- BD 12% 
Gas temp. leaving fur.,°F....... 794 918 
Gas temp. in stack, °F.......... 749 281 
Oil per 10 mil. Btu, gal... .. .. 99.5) 861 
Fuel saving, gal. perbr.......... 13.5 27 
Installation cost... .. $9,000 $20,000 
Fuel saving, per year: 
At $1.68 per bbl.. 1926........ $3,900 $7,800 
At $1.20 per bbl., 1941........ 2,800 5,600 
At $0.80 per bbl., 1941. ....... 1,850 3,700 
| Annual returns,’ percent: 
43 39 
31 28 
Southern U. S., 1941.. 20.5 18.5 


! Data on and below this line are actually averages for 
two tests. 
° Excluding depreciation, maintenance and power. 


Air-Preheater Tests 
Cracking-Coil Furnaces’ 


Without With 
Preheater Preheater 
Lbs. flue gas per hr. ..... 20,400-34,400 16,300-41,000 
Stack temp..°F.........  640-1,040 305-495 
Excess air, % 33-70 23-130 
Fuel fired, gal. per hr 105-153 92-137 
Fuel saved, gal. per hr sax 13-18 
Power used by fan, kw... Cae 7-29 
Power cost per yr: 
| At 1.0¢ perkwh., 1926... $430-2, 100 
| At0.4¢ per kwh., 1941 175-833 
| Orig. cost of preheater... . 10,750-12,000 
Est. present cost........ 15 000-16 ,300 
Value of fuel saved per yr: 
At $1.68 per bbl., 1926 3, 750-5, 200 
At $1.20 per bbl., 1941. . 2,700-3 ,700 
At $0.80 per bbl., 1941 1,780-2,500 
Annual return,’ percent: 
Orig. install., 1926... .. 23-40 
Mod. install., N. Y.... 15. 1-23.5 
Mod. install., South... . 8.4-15.5 


1 Tabulated as the range of 3 series averaged from 11 
tests. 


*Excluding depreciation and maintenance. 
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Sifts at Amazing Speed 
FORTHE 
ABBE-BLUTERGESS TURBINE SIFTER 
wanF 


EXPLOSION-PROOF DUST COLLECTOR: Because of the low sparking 
tendency of nickel, Lukens Nickel-Clad Steel was selected 
for this explosion-proof dust collector. The Nickel-Clad 


cylinder is 10’ 3” in diameter by 12’ 2” high. 


LUKENS CLAD STEELS 


For years Lukens Clad Steels — Nickel-Clad, Inconel-Clad 
and Monel-Clad have been bringing two big advantages to 
industry: corrosion-resisting equipment — a saving of thou- 
sands of dollars in equipment cost. 

Today, Lukens Clad Steels offer a third important advan- 
tage: conservation of the available supply of nickel, Inconel 
and Monel. Every pound of nickel, Inconel or Monel goes 
ten times as far — makes possible ten times as much corrosion- 
resisting equipment — fabricated of 10% Lukens Nickel-Clad, 
Inconel-Clad or Monel-Clad Steel plate. 

For data on Lukens Clad Steels and their many applications, 
write Lukens Steel Co., 143 Lukens Bldg., Coatesville, Pa. 


SIZE TANK: Chemicals and resins 
composing a number of types 
of paper-making sizes and 
emulsions cause staining and 
discoloration of the product in 
contact with ordinary metals. 
Nickel-Clad Steel eliminated 
the trouble in this tank, 2’ 6” 
inside diameter and 4’ 0” over- 
all height. Fabricated of ¥%” 
and 1%” thick 20% Lukens 
Nickel-Clad Steel by The | 
Youngstown Welding & Engi- 
neering Co., Youngstown, O. 


HEAT EXCHANGER SHELLS: For use 
in toluol containing 
some hydrochloric acid, the 
shells i two heat exchangers, 
16” diameter and 6’ 0” long, 
were fabricated of %” thick 
20% Lukens Nickel-Clad Steel 
by Struthers-Wells, Warren 
and Titusville, Pa. 


VERTICAL TOWERS: In the fabrication of 
these two vertical towers for process- 
ing chemicals, 34” thick 20% Lukens | 
Nickel-Clad Steel was wed. The | 
towers are 3’ 0” O.D. and 20’ 4” long 
on the shell. Nozzles, manhole open- | 
ings and other fittings were lined with 
nickel. Fabricated by The Warren 
City Tank & Boiler Co., Warren, O. 


Did you receive the 
latest issue of “Clad 
News”, the illustrated 
magazine describing 
Lukens Clad Steel ir 


stallations in many ir 
NICKEL-CLAD MONEL-CLAD dustries? If not, write 
INCONEL-CLAD on your letterhead and 
we'll add your name 
™ to the mailing list. 
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SAFE TRACTION 
with 
BATESGRATES 


ELECTRICALLY PRESSURE WELDED 


Non-slip, sharp top edge, self-cleaning 
cross bars like the ridge of a roof give 
you the maximum in safe traction. 
Other features your Batesgrate dollars 
buy are—maximum open area for light 
and air—no grooves or rough burned 
metal to catch grease or dirt—fillet 
weld, the strongest type—no cracks, 
joints, or crevices, therefore, easily 
maintained—smooth, clean appearance. 
Get al) the important details from 


WHEN YOU NEED GRATES 


Specify BATES 


FOR LONG-TIME ECONOMY — 


SELECTIONS FROM FOREIGN LITERATURE 


DIESEL FUEL ACCELERATORS 


ACCEPTING a cetane number of 50 as 
the required standard for Diesel engine 
fuels, and ethyl nitrate as one of the 
best accelerators, high grade fuel can 
be obtained from low grade distillates. 
Thus, only 2 percent of ethyl nitrate 
was required to raise the cetane num- 


| ber of lignite tar oil from 39 to 58. 


Aside from the alkyl nitrates and 
nitrites there are a number of active 
accelerators for improving Diesel fuels, 


| among them being Tetralin peroxide, 


WALTER BATES COMPANY 
208 S. LA SALLE ST., CHICAGO, ILL. | 


FACTSand 
FIGURES 


of 


AMERICAN 
CHEMICAL 
INDUSTRY 


Reprinted from Chem. Met.’s 
February 1941 issue, wherein the 
editors presented a 40-page public 
accounting of the economic and 
technical status of the nation’s 
most important industry. It is 
addressed to everybody because we 
are all stockholders, customers 
and/or employees in this billion 
dollar business that in 1940 topped 
all production records. 


Price . . . 3O¢ 


Chemical & Metallurgical 
Engineering 
330 West 42 Street New York, N. Y. 


ethylenechlorohydrin nitrate, nitroso- 
methylurethane and diethyl  tetra- 
sulphide. On the other hand, some 
compounds which might be expected 
to be effective are not, e. g. p-nitroso- 
methylaniline, trinitrotoluene, chloro- 
dinitrobenzene and cyclohexanone 
oxime. There has been some question 
as to whether accelerators would lose 
their potency in stored Diesel fuel. 
Storage tests (six months) with the 
accelerators in more or less common 
use showed no. significant loss in 
potency. Two other problems, how- 
ever, are not so easily dismissed. 
One is increased carbon deposition 
from accelerated fuels and the other 
is corrosion. Every Diesel fuel ac- 
celerator should be tested with as 
much care on these points as on 
cetane number. 


Digest from “Utility of Diesel Fuel 
Accelerators,” by Heinze, Marder and 
| Veidt, Chemische Fabrik 14, 123, 1941. 
| 


(Published in Germany.) 


VELOCITY OF FREEZING 


Because rate of freezing influences 
both cost and quality in the manu- 
facture of frozen food products the 
rates of heat transfer from surface to 
center have been compared for flat 
plates cooled on both sides, eylinders 


cooled around the periphery and 
spheres cooled all around. In plates 
the rate of freezing steadily decreases 
toward the center, but cylinders and 
spheres show a sharp upturn in freez- 
ing rate. Fast and slow cooling rates 
were tested, namely 100 kg.-cal. per sq. 
em. per deg. C. per hr. (solid line 
curves) and 10 kg.-cal. per sq. em. per 
deg. C. per hr. (dotted line curves). 
The chart clearly illustrates the 
marked difference between plates and 
cylindrical or spherical shapes. 
Direst from “Calculating and Evaluat- 
ing Freezing Rate,” by R. Plank, Chemi- 


sche Fabrik 14, 23, 1941. (Published in 
Germany.) 


X-RAY ANALYSIS IN INDUSTRY 


Wirth the object of pooling accumu- 
lated technical knowledge of the in- 
dustrial applications in which x-ray 
analysis is helpful, and particularly in 
an effort to utilize x-ray methods to 
utmost advantage in England’s war ef- 
fort, the Institute of Physics has pub- 
lished a series of papers describing 
experience in several fields. Applica- 
tions of «a-ray diffraction methods 
(C. W. Bunn) inelude identification 
of substances present in _ bleaching 
powder, locating the cause of color 
variations in oxide pigments, qualita- 
tive analysis of boiler scale, crystal- 
lographie study of calcium aluminate 
and study of molecular structure in 
plastics. Determination of phase bound- 
aries in metallurgical equilibrium 
diagrams (W. Hume-Rothery and 
G. V. Raynor) by x-ray methods is 
useful at relatively low temperatures 
and in alloys involving superlattice 
transformations. Steel works problems 
(A. H. Jay). solved by x-ray analysis 
include examination of silica, mag- 
nesia, fireclay refractories, chrome and 
silicon steels and oxide inclusions in 


Freezing rates in plate, cylindrical and spherical shapes 


Plate,Cooled on [| Cylinder. Peripheral Sphere, Cooled 
Both Sides Cooling | all Around 
5° | 
a }— + + 
E 5 | | + 
< 
| 
a 4 + 4 3 - 
T 
£, 
' 
2 
1 


a=100 Kg. Cal. per Sq. Cm. Deg. C. Hr 
------ a= 10 Kg. Cal. per Sq. Cm. Deg. C. Hr. 
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steels. The «x-ray powder method 
(H. P. Rooksby) has been applied to 
testing refractories for glass melting 
tanks, cathode coatings in radio re- 
ceiving valves, inorganic fluorophors 
for fluorescent lighting, nickel-iron 


powders for loading and radio cores, ( 

and lattice distortion in tungsten. al 
Study of carbon by the Debye-Scherrer 

method (A. Taylor) yields useful in- 


formation concerning the modifica- 


tions of carbon in coal, coke and graph- 4 
ites. The x-ray examination of me- 
chanical wear products (H. J. Gold- E | 


schmidt and G. T. Harris) helps in- 
vestigators in the study of abrasive 
wear on metals. Spoiling of tungsten 
magnet steels (C. Wainwright) is a 
vexing problem in temperature con- 
trol; study of specific temperature ef- 
fects by x-ray examination shows the 
limits within which good alloys are 
obtained. Industrial testing by a-ray 
diffraction (J. A. Darbyshire) has 
solved troublesome problems in corro- | 
sion, ceramic insulation failures, car- | 
bon deposits on glass and defective 
nickel cathode filaments radio 
valves. It has also yielded important | 
information concerning the reactions 
in storage batteries. Jdentification of 
clay minerals (G. Nagelschmidt) is 
facilitated by studying the x-ray dif- 
fraction patterns of thin layers from | 
evaporated clay suspensions. Changes 
in physical condition of tungsten (F. 
Brech) brought x-ray testing a prob- 
lem in self study when cooling stresses 
fractured the target of a medical x-ray 
tube. 


Digest from the first of two special | 
issues devoted to “X-Ray Analysis in 
Industry” by the Institute of Physics. 
Journal of Scientific Instruments 18, 69, 
1941. Part II will be devoted to tech 
nique and some recent advances in the 
field. Cepies of these special issues may 
be had through book agents or from the | 
Institute of Physies. The University. | 
Reading, Berkshire, England at 2s Sd 
each, 


FURNACE ATMOSPHERES | 
IN GLASSMAKING An outstanding fact about DRACCO Pneumatic Conveyors is . 
ni en i that they move Chemicals CHEAPER and BETTER. They offer a 3 
— be rr | possibility of 10 distinct savings. The number of savings we make 
| in each installation is surprisingly high. Check them over. (1) Con- 
and on the progress of decolorization. trol of dust when transporting powdered material, (2) continuous 


Changes in the composition of furnace 


vases, no greater than oceur in ordi. @Utomatic operation, (3) low maintenance cost, (4) labor saving, 
nary practice, may have a greater (5) improved working conditions, (6) lower cost of material due 


effect on the glass melt than tempera- 
ture fluctuations of 100 deg. or even | to receiving same in bulk, (7) saving in cost of packaging, (8) no 
more. Problems of gas consumption, 

thermal efficiency, condition of burners | loss of material in handling, (9) no contamination, (10) no interfer- 
and life of regenerator chambers are | 

also greatly influenced by furnace at- ing with the existing machinery. 
mospheres, especially with respect to 

oxidizing or reducing properties. Con- | e 


adh ' For Further Information write ° = 
rol of furnace atmospheres must sf 


therefore be adapted to the kind of | = Ge 
By taking advantage of the in- 
to “provide automatic control of the | ll PNEUMATIC CONVEYORS e DUST COLLECTORS - 


4 batch and the conditions under which D A Pp Oo A T oO N 
fluence of undergrate blast on output 
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Ask about this—Write— 


FLETCHER WORKS « GLENWOOD AVE. AND SECOND ST., PHILADELPHIA, PA. 


remember— IT TAKES FEWER 
CENTRIFUGALS —THE 
LEAST INVESTMENT— 
TO MEET 
INCREASED DEMAND ON 
YOUR PRODUCTION 
WHEN YOU USE... 


a realistic working knowledge of 
THERMODYNAMICS for chemists and - 


chemical engineers 
Just Out! 


THERMOCHEMICAL 
CALCULATIONS 


By Ralph R. Wenner 
376 pages, illustrated. $4.00 


Are you ‘stumped’ when it comes to applying 
thermodynamic principles to the solution of prac- 
tical problems in converter design, metallurgy, in 
dustrial chemicals, gas absorption, etc., etc. ? Here 
is a new book, written for the investigator, attack 
ing problems of pure or applied science, who needs 
specific thermodynamic methods which are applica- 


ble to his problem and data requisite for its solution 


SEE IT 10 DAYS—MAIL THE COUPON 


McGraw-Hill Book Co., Inc., 33) W. 42nd St., N. Y¥. C. 


cents postage 
accompanied by remittance. ) 


Name 


Address 


City and Stat 


Position 


Company 


Send me Wenner—-Thermochemical Calculations for 10 days’ 
examination on approval. In 10 days I will send $4.00 plus few 


r return book postpaid. (Postage paid on orders 


(Books sent on approval in U. S. and Canada only.) 


What the book gives you:— 


ea concise presentation of the fundamental prin- 
ciples of thermodynamics,—by means of solved 
problems ; 


© practical contributions of the theoretical physicist 
to the field of thermodynamics—actual use of 
molecular structure and spectroscopic data for 
the computation of the thermodynamic functions 
of gases and solids; 


various semi-empirical methods for the estima- 
tion of thermodynamic functions of value in solv- 
ing technical problems; 


enine chapters devoted to methods for the solu- 
tion of a wide variety of practical problems 
encountered in industrial chemical and chemical 
engineering design work, which are 
amenable to thermodynamic 
analysis. 
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furnace atmosphere when the fuel is 
unpurified producer gas. This is done 
by utilizing furnace impulses to con- 
trol the undergrate blast instead of 
attempting to control the gas feed 


directly. The result is that the 
furnace controls its own gas supply. 

Digest from “Glass Batches and Fur- 
nace Atmospheres,” by Jebsen-Mar- 
wedel, and “Automatic Control of Furnace 
Atmosphere When Using Unpurified Pro 
ducer Gas,’ by V. Klein, Chemische Fab- 
rik 14, 163, 1941. (Published in Ger- 
many.) 


STATISTICAL ANALYSIS 
OF PLANT PROBLEMS 


STATISTICAL analysis, introduced in 
the steel industry about 20 years ago, 
is now used with much success in solv- 
ing problems of control, testing, stand- 
ardization and specification writing. 
In plotting frequency curves due al- 
lowance is made for applying an 
arithmetic method to variables which 
follow a geometric course. Any col 
lection of numerical data on a given 
variable can be plotted as Gauss 
curves or as a composite of partial 
Gauss curves. For example, 842 milk 
samples showed the following distribu- 
tion of solids content: 


Solids Frequency Percent Summation 


8.0 2 0.24 0.24 

9.0 5 0.59 0.83 
10.0 12 1.43 2.26 
11.0 12 1.54 3.80 
12.0 186 22.08 25.88 
13.0 461 54.76 80.64 
14.0 140 16.63 97.27 
15.0 16 1.90 99.17 
16.0 4 0.83 100.00 


The frequency curve for these figures 
is of the single peak type. It is useful 
for calculating yields of milk powder 
in terms of freight rates or other 
cost factors. Other examples include 
strength distribution of Siemens-Mar- 
tin steels; causes of failure in steel 
shovels; rust resistance of steels; rate 
of rusting in different atmospheres, and 
similar problems. 


Digest from “Evaluating Plant and Ex 
perimental Data by Statistical Analysis,” 
by Karl Daeves and August Beckel, Chem- 
ische Fabrik 14, 131, 1941. (Published in 
Germany.) 


PULP DIGESTERS 


A CERTAIN amount of initial tension is 
necessary between the iron jacket and 
the masonry of a pulp digester. The 
medium through which this tension is 
exerted is the mortar in the masonry. 
Safe, reliable operation of digesters de- 
mands a more elastic lining than can 
be obtained with ceramic blocks and 
bituminous stone has been adopted in 
some designs to meet this demand. 
The higher thermal conductivity of bi- 
tuminous stone increases the heat loss 
about 16 to 20 percent. If necessary 
this loss can be prevented by a com- 
bination lining of ceramic blocks and 
bituminous stone against a concrete 
base. The initial stress between jacket 
and lining may be too large or too 
small by reason of inner heating or 
cooling stresses, excess pressure 01 
local deformation. The mortar must 
be acidproof, liquid-tight and capable 
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of swelling. Mechanical stresses can 
be estimated from pressure-temperature 
curves. Acid attack on the iron jacket 
cannot be satisfactorily detected by 
x-ray examination, but is readily de- 
tected by gamma rays from a meso- 
thorium preparation outside the di- 
gester, following a counter tube mov- 
ing inside the digester. 

Digest from “Observations on Sulphite 
Pulp Digesters and Similar Large Vessels,” 


by Rudolf Haas, Zellstoff und Papier 21, 
4, 1941. (Published in Germany.) 


RECOVERING NITROGEN OXIDES 


UseE of silica gel as an adsorbent for 
recovering nitrogen oxides from air 
at high dilutions is old art, but im- 
provements are still needed. Recent 
experiments show a sharply defined 
optimum moisture content of the gel. 
at which adsorption is most efficient. 
It also appears that the multiple 
functions of the gel in this process 
may be identified as successive ad- 
sorption of nitrogen oxide (NO) and 
then of oxygen (O,); oxidation cataly- 
sis with formation of the tetroxide 
(N,O,) and nitrous anhydride (N,0,) ; 
and finally, catalysis of hydration of 
these two oxides with water present 
in or adsorbed by the gel. By pro- 
viding optimum conditions silica gel 
can be used to excellent advantage 
in the are process of nitrogen fixation 
for rapid and complete recovery of 
nitrogen oxides, even at very low con- 
centrations. 

As compared with 82.5 percent re- 
covery and 50 percent oxidation to 
the higher oxides in a glass bead 
tower, the silica gel method has been 
carried (on an experimental scale) 
to 99.6 percent recovery and 97 per- 
cent oxidation to N,O, or N,O,. The 
final temperature of thermal desorp- 
tion is about 375 deg. C. The optimum 
moisture content of the gel is about 5 
percent, as illustrated by the table. 


Weight of gas adsorbed 
Moisture content 


percent g. per g. of gel Percent 
10 0.08 7.98 
5.2 0.15 14.9 
1.6 0.067 6.66 


Digest from “Studies in Recovering 
Nitrogen Oxides by Adsorption. III. Re- 
covery With Silica Gel,” by E. Briner and 
B. Sguaitamatti, Helvetica Chimica Acta 
24, 421, 1941. (Published in Switzerland.) 


MIXED CATALYSTS 


'N HYDROGENATING benzene Ni is a 
more active promoter of Cu:Cr,0, 
(95:5) than of straight Cu catalysts. 
Moreover, the Cu:Cr,0, catalyst is less 
sensitive. Whereas Ni-promoted Cu 
(0.2 percent Ni) loses 90 percent of 
its activity by admixture with 0.1 
percent Pb the Cu:Cr,0, catalyst loses 
only 63 percent and because of its 
higher initial activity it is much more 
ictive when Pb-poisoned than is the 
Cu catalyst. Hydrogenation of benz- 
ne over Cu is so sensitive to pro- 
uoters and poisons that the effects 
f Ni, Bi and Cd in spectroscopic 
races are perceptible. Indeed, in 
ne case of Pb as a catalyst poison 


THEIR SLOGAN 
TELLS OUR STORY! 


HERE'S THE WAY THEY PUTIT .. . 


“Plastics That Fit The Job” ...more than a slogan because it 
points the way to ...a material that obeys the designers ideas as 
readily as it responds to the engineer’s rigid requirements... . 


WE SAY IT THIS WAY .. . 


“Linings That Fit The Job” ...a well established fact because of 
many years of experience in meeting specific conditions in process 
industries requiring acid and corrosion resistant linings ... for all 
requirements. 


AND, AS DUREZ WILL TELL YOU... 

. . . Stebbins Linings and Stebbins Service are backed up by 
an unqualified guarantee of satisfaction —this especially true 
when you let Stebbins do the job under a lump sum contract. 


Stebbins Engineering and Manufacturing Company 


367 EASTERN BLVD. WATERTOWN, NEW YORK 


AMERICAN 


ROLLING RING CRUSHERS 
REDUCE CRUSHING COSTS! 


Because of simple construction, low power consumption, low mainte- 
nance, dependable operation, and great flexibility AMERICAN Rolling 
Ring Crushers make possible more tonnage per hour and more uniform 
product with a minimum of fines. Leading engineers and operators in 
well-known process industry plants endorse these crushers for unusual 
efficiency and economy in crushing all kinds of chemical raw materials. 
We maintain a testing plant for prospective users of our equipment. 
We will be glad to recommend the proper type equipment for your 
needs if you tell us what you want to grind. Consult with us. 


AMERICAN PULVERIZER 
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Homestead 3-way and 4-way Plug 
Valves have many uses as flow-chang- 
ers, switching valves, or to operate 
single or double-acting pistons which 
travel the full length of their stroke. 


You make a double saving, too, 


when you use these Homestead Valves. 


A 


resisting bronze, 


You save in first cost, mainte- 
nance and operating time, by 
requiring fewer valves and 
fittings. 


You save by getting the long, 
trouble-free operation, and 
extremely low cost-per-year 
valve service, typical of all 
Homestead Valves. 


choice of metals such as brass, acid- 
semi-steel, steel, 


Monel, Ni-Resist, and other alloys, as- 
sures maximum service under your spe- 
cific temperature, pressure, and fluid 
conditions; and sizes range from !/2" 
to 12". 


For double economy, and greater 


convenience on your next job, specify 
and order Homestead 3-way and 4- 
way Plug Valves. 


For complete engineering facts about these and 
other Homestead Valves, write for your copy 


of 


Reference Book No. 38. 


th HOMES 


TOP VIEWS, SHOWING FLUID- 
FLOW LINES THROUGH 3-WAY 
AND 4-WAY VALVES 
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First Position 


3-way—Style “‘D’’—2 port plug 
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3-way—Style “’E’’—3 port plug 
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HOMESTEAD VALVE MFG. COMPANY 
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CORAOPOLIS, PA. 
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the sensitivity is greater than that 
of the spectroscope. Hence the fact 
that a sample of Cu is spectroscopically 
pure is no guarantee that it is not 
Pb-poisoned. 

The effects of Bi, Cd and Pb as 
catalyst poisons are shown in_ the 
table, which represents catalytic hy- 
drogenation of 50 ce. benzene for 12 
hours at 350 deg. C. over 5 g. of 
catalyst at 100 atm. of H, pressure 
in a 350 ce. glass-lined Ipatiev bomb. 


Weight—percent of Benzene 


Hydrogenated 
Poison 
wt.—percent Bi Cd Pb 
6.0 33 33 33 
0.005 21 6 5 
0.05 6 1 1 
0.5 2 0 0 
1.0 0 0 0 


Digest from “Mixed Catalysts,” by V. 
N. Ipatieff, Chimie et Industrie 45, 105, 
1941. (Published in France.) 


PURIFYING WATER BY ADSORPTION 


AN  EXTRAORDINARILY 
adaptable method of clarifying and 
purifying water comprises filtration 
through activated carbon. A_ single 
bed filter suffices for ordinary purifica 
tion, giving water with sparkling 
clarity. With a double bed filter 
practically all operations in wate 
purification can be effected, with the 
exception of softening. As water flows 
downward from above through a double 
bed filter containing active carbon 
the first effect is clarification by re- 
moval of suspended matter. Iron and 
acidic ions are removed next. The 
first bed contains no active carbon but 
is composed of layers of sand and 


versatile and 


zeolites or other agents, chosen to give 
specific effects such as removing iron. 
A special agent for removing man- 
ganese may be included. 

When the bed containing active 
carbon is reached residual traces of 
iron, if any, are removed along with 
impurities which impart undesirable 
odor or taste. Colored waters are 
largely decolorized at the same time. 
and excess chlorine from chlorinated 
waters is removed. Active carbon 
filters are specially useful for taking 
on the extra load in sudden seasonal 
contamination of ordinarily acceptable 
water supplies, and for all operations 
in which general purification and 
clarification (aside from softening) 
are required. 

Digest from ‘‘Use of Active Carbon in 
Purifying Water,” by Fr., Wochenbdlatt 


fir Papierfabrikation 72, 327, 1941. (Pub- 
lished in Germany.) 


FILLER LOSSES IN 
CIGARET PAPER MAKING 


WHI filler losses in the manufacture 
of cigaret paper are subject to so many 
variables that no numerical standards 
can be stated, it is possible to set up 
definite limits for any individual case. 
In general, losses increase as intensity 
of pulp grinding increases, In descend- 
ing order of filler retention capacity. 
paper-making fibers may be rated thus: 
hemp, linen, jute, cotton, straw, sul 
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at phite pulp and wood pulp. Cigaret 


et paper can be successfully made with 
lv as much as 50 percent wood pulp, but 
rt only with cheap and strictly neutral 

fillers, since even slight alkalinity at- 
As tacks the wood pulp. It is preferable, 
1e however, to confine the wood pulp in- 
v- gredient to a small proportion serving 
12 to improve combustibility by increasing 
of porosity. Losses are always higher 
re with magnesia than with lime fillers. 
b. Loss is best prevented by precipitating 


the filler on the fiber. Losses are 
higher with powdered than with paste 
fillers. It is essential to know the 
maximum filler capacity of the pulp 
used in cigaret papers, in order to 
evaluate the losses. 


Digest from ‘Filler Losses in Making 
v Cigaret Paper.” by E. W. L. Skark, 
33" Wochenblatt fiir Papierfabrikation 72, 297, 
ia 1941. (Published in Germany.) 


DETOXIFYING INDUSTRIAL GASES 

- CARBON MONOXIDE is so poisonous that 

- fuel gas for general or domestic use | 

in cannot safely contain more than 1 | 

le percent. To a lesser extent automobile 

m" exhaust gas presents a similar prob- 

ng lem. Of many methods which have | 

a been tried for freeing city gas from | 

~ carbon monoxide the best is probably | 

“e the catalytic reaction with steam to | 

ma form hydrogen and carbon dioxide. 

Be For automobile exhaust gas catalytic 

a combustion to carbon dioxide seems | 

ea to hold the most promise. 

“a Catalytic detoxification frees city | 

= gas from other impurities as well | 

“ as earbon monoxide. Some are re- ( 

ad moved directly, others are converted 

a to harmless or easily removable re- | 

a action products. Thus, hydrogen | 

"7 eyanide yields ammonia, which dis- 
solves in the cooling water. Carbon 

= disulphide yields hydrogen sulphide, the 

of which is easy to remove. An unex- 2 ost of the heat or hee 

th pected but beneficial effect of catalytic | m ilable for heating “< 

‘le detoxification is that benzol recovery ava ssing- i 

on by the adsorption method is more proce ds of Troy- ‘ 

m efficient in detoxified gas than in un- s hundre 4 
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REVISED TO INCLUDE DUCTS 


TRANE AIR CONDITIONING MAN.- 
UAL. Published by The Trane Co., 
La Crosse, Wis. 4th Printing, revised. 
376 pages. Price, $5. 

Reviewed by T. R. Olive. 

WHEN we reviewed the first edition of 

this book in June 1938, we expressed 

the opinion that William Goodman and 
his collaborators of the Trane staff had 
done an outstandingly good job in its 
preparation, in the choice of material 
and in the development of a new 
graphical method for making air con- 
ditioning caleulations. It was our 
opinion that the book was an essential 
to any engineer requiring an expert 
working knowledge of this industry. 

Despite the several excellent texts that 

have since appeared, this opinion still 

holds. The book is still outstanding. 

In our earlier review we expressed 
disappointment that information on 
air movement and duct design had not 
been included. This omission has now 
been corrected, as satisfactorily as the 
treatment of the original chapters. A 
new chapter on ducts and fans has 
been added, making the study of fan 
characteristics and choice, and duct 
design, more readily grasped than else- 
where in the literature. Bound as part 
of the new edition, this material is 
also available as a pamphlet at a price 
of $1, or $0.50 to owners of the earlier 
edition. 

Only one adverse comment seems 
necessary. Where the first edition was 
liberally illustrated with two-color 
charts for demonstrating psychrometric 
and air conditioning problems, the 
latest printing has employed black 
alone, with considerable loss in clarity. 
It is to be hoped that the former style 
of presentation will be resumed in 
later printings. 


PRINCIPLES OF SEWAGE TREAT- 
MENT. By Willem Rudolfs. Bulle- 
tin 212 published by the National 
Lime Association, Washington, D. C. 
128 pages. Limited free distribution. 

IN spire of its small size, paper cover, 

and unassuming announcement that it 

is “not written to serve as a complete 
textbook, handbook or manual,” this 
booklet is an excellent discussion and 

a worthwhile addition to the litera- 

ture of an important subject. Sources, 
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composition, and microbiology of treat- 
ment are briefly reviewed. Chapters 
on stabilization, methods of treatment, 
sludge treatment and disposal, chlori- 
nation, and plant operation are the 
subjects forming the main part of the 
book. A chapter on methods of sewage 
analysis is included. A glossary of 
terms concludes the work. There is no 
index, but the table of contents is very 
complete and will serve as such. Both 
Dr. Rudolfs and the Association have 
done a commendable job. 


A REVIEW OF DRIERS AND DRY- 
ING. By BE. F. Bennett. Published by 
Chemical Publishing Co., Brooklyn, 
New York. 90 pages. Price $1.75. 

TO ACCELERATE the drying of the com- 
mon paint oils, metallic driers are 
added in small quantity in nearly all 
paints and varnishes. This book is an 
attempt to collect and organize the 
published work on the subject of driers 
and drying, bringing the information 
up through 1940. In the course of the 
book 106 references are given to the 
widely scattered technical literature 
on this subject. 

The drying process is usually con- 
sidered to be a combination of oxida- 
tion and polymerization reactions. 
Among the common driers used, cobalt 
is considered a good oxidation cata- 
lyst, while lead and iron are accelera- 
tors of polymerization. Soluble tin and 
titanium compounds are also used to 
accelerate polymerization. The  pig- 
ments used with drying oils may also 
influence the drying. The author in- 
cludes a brief classification of the pig- 
ments according to their influence on 
drying, separating those which accel- 
erate and those which retard drying. 

The author also includes some dis- 
cussion of the film structure, as well 
as mechanism of the chemical reac- 
tions involved in drying. Varnish con- 
stitution is the subject of one of the 
six chapters. The volume closes with 
author and subject indexes which make 
it most convenient in reference work. 


WATER PURIFICATION 
WATER TREATMENT. By G. JV. 
James. Published by the Chemical 
Publishing Co., Brooklyn, N. Y. 224 
pages. Price $12. 
Reviewed by Sheppard T. Powell 
THE AUTHOR has attempted to cover 
the entire field of water purification 
for industrial and sanitary uses and 
has included also a discussion of the 
treatment of domestic sewage. The 
text consists of 15 chapters and is 
divided into three parts. Part I is 
related to domestic water supplies, 
Part II to industrial supplies and ef- 
fluents, and Part III to domestic sew- 
age. It is obvious that this extensive 
field can only be very briefly reviewed 
in so small a text. 
The point of view of the entire book 
is almost exclusively British or Con- 
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tinental. American research and de- 
velopments are less prominently 
treated. The prints and illustrations 
are also British or Continental, and 
American design does not enter into 
these illustrations except to a limited 
extent. 

An effort is made to mention all of 
the up-to-date water treating methods 
and to quote some authoritative source 
on these methods. The writer has pre- 
sented fairly good general discussions 
on water softening and _ sterilization. 
Also, his development of the solubility 
of lead with the recognition of its toxic 
qualities is worthy of note. 

Due to the limited size of the text, 
the subjects discussed are not presented 
as thorough-going studies or exhaustive 
inquiries. They are merely summaries 
or brief outlines. 

The book will be found of less value 
to advanced students in the art of 
water and sewage treatment than to 
readers who desire to review this field 
quickly and in brief form. The com- 
prehensive list of references which 
appears at the end of each chapter 
contributes much to the usefulness of 
the text and should greatly aid those 
who desire such bibliographies. 

The illustrations have been well pre- 
pared and the text is clear and well 
organized. 


PREDICTING REACTION RATES 


THE THEORY OF RATE PROC- 
ESSES. By Samuel  Glasstone. 
Keith J. Laidler, and Henry Eyring. 
Published by McGraw-Hill Book Co.., 
New York, N. Y. 611 pages. Price 
$6. 

Reviewed by @. F. Kinney 

A new title for the International 

Chemical Series that attacks problems 

hitherto almost impregnable; prob- 

lems of predicting specific reaction 
rates from fundamental principles. 

The attack is with methods of quan- 

tum mechanics and statistical mechan- 

ies, using data on physical properties 
of molecules such as_ interatomic 
forces, dimensions and configuration. 

The theories and methods used, 
called the “theory of absolute rates,” 
can be applied in principle to any 
process involving a rearrangement of 
matter and are not limited to the 
kinetics of chemical reactions. Con- 
sidered in addition to chemical re- 
action rates is a study of the viscosity 
of liquids and solutions, the rates of 
liquid-liquid and solid-solid interdiffu- 
sion, the migration of ions, the phe- 
nomena of overvoltage, etc. 

The method of calculation is based 
on the idea that a chemical reaction 
(or other rate process) is character- 
ized by an initial configuration which 
passes over by continuous change of 
coordinates into the final configura- 
tion. There is always some _inter- 
mediate configuration, called an “acti- 
vated complex,” which in general is 
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Even with consummate skill and perfect timing 
there’s plenty of risk in the breath-taking triple 
somersault. There’s always a chance that some- 
thing may go wrong. 


There are risks, too—a chance that “something 
may go wrong”’—when products are shipped in 
drums. But not when drums are equipped with 
Tri-Sure Closures. Every hazard—every chance 
of tampering, leakage, waste—is banished by Tri- 
Sure’s triple protection: a seal that cannot be 
removed unless it is deliberately destroyed; a 
plug that is always held tightly in place; a flange 
that assures complete drainage. 


Make every shipment a sure thing—in safety for 
your product, in protection of your prestige, in 
keeping the good will of your customers. Equip 
every drum with Tri-Sure and know that ail/ of 
your product is safe al] of the time. Write today 
for complete information on Tri-Sure Closures. 


AMERICAN FLANGE & MANUFACTURING CO. INC. 


30 Rockefeller Plaza, New York 
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exactness 


in dry blending 


weight—densities— 
fineness—consistencies 


% The Sturtevant Dry Batch Dustless Blender is not an 
ordinary mixer. It is designed to scientifically blend 
materials, Ist, of varying weights and sizes to a definite 
chemical analysis, 2nd, of various sizes together, 3rd, with 
colors to a precise exactness. It is leak proof because 
of its dustless construction. There are no internal mov- 
ing parts to break down the original composition of 
materials as the Sturtevant way to accomplish this is to 
deliver the weighed and assembled substances for the 
mix into a large drum, while it is slowly rotating. Both 
intake and discharge are through the same opening which 
is closed by a valve during mixing and opened in dis- 
charging position, by the simple throwing of a lever, 
when mixing is completed. As the material enters, it is 
picked up by a series of revolving buckets and carried to 


DISCHARGING the top of the mixing chamber where 


‘ it is thrown into the stream of incom- 


ing feed. This in itself plus the revolv- 
STURTEVANT ing action is ideal mixing but in addi- 


AIR SEPARATORS tion, the materials are forced from 


i fi dust) rticl ; 

materia fine (dust) | particles sides to the middle of the drum, 
state. 4 to % increased mill ac- i ixi i i 
lose power comm. adding mixing action with no 
tion ove to 400 h. i i 
ema “@Pereting effect thus producing the 
fails of your problem . . . we will gladly perfect mix. Light substances do not 


make recommendations. 


float and remain unmixed. 


STURTEVANT 


CRUSHERS GRINDERS SEPARATORS CONVEYORS 


ae MECHANICAL DENS and EXCAVATORS ¢ ELEVATORS © MIXERS 
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situated at the highest point in the 
reaction path along the  potential- 
energy surface. By finding the con- 
centration and rate at which the 
activated complex passes through 
some critical stage it is possible to 
arrive at an absolute value for a 
specific reaction rate. 

The data required for this caleula- 
tion are largely spectroscopic, 
volving moments of inertia and nor- 
mal vibration frequencies as well as 
the potential-energy surface for the 
reacting system. For a limiting ideal 
case the calculation is made without 
any experimental measurement of re- 
action rates. This ideal has actually 
been reached in a few instances. 

The absolute rate method of attack 
gives results in many cases where the 
collision theory of chemical kinetics 
is quite inadequate. Even the abso 
lute rate method is not always as good 
as desired, but calculated values are 
at least qualitatively correct and se 
represent a great advance. 

One striking achievement of the 
theory of absolute rates is the theoreti- 
eal caleulation of liquid viscosity. 
Incidentally, the caleulation of vis- 
cosity of molten metals involves the 
concept of metal ions flowing free of 
conductance electrons, and so reen- 
forces modern ideas about the struc- 
ture of metals. Then, too, it now 
becomes possible to predict with fair 
accuracy the influence of pressure on 
the viscosity of “normal” liquids. 

The very subject matter of the book 
makes it one which must be studied 
rather than read. The chapter on 
quantum mechanics, for example, uses 
239 mathematical equations. The book 
has, however, been written in such a 
way that omission of the mathematical 
details does not seriously interfere 
with an appreciation of the general 
method and results. 

The text includes numerous charts, 
diagrams, and tables, and a _ large 
number of references to the original 
papers. It is a timely addition to the 
Series. 


STAHLDRAHT. By A. Pomp. Pub- 
lished by Stahleisen, Dusseldorf, Ger- 
many. 275 pages. Price 17 marks. 

Reviewed by W. Trinks 

IN sptre of war conditions, Stahleisen 

(the publishing department of the Ger- 

man Iron and Steel Institute) has un 

dertaken the publication of an extended 
series of comparatively small hooks on 
well circumscribed subjects. 

The first, on steel wire, has just been 
received. It begins with properties of 
the hot-rolled rod and ends with testing 
the finished wire. All intermediate 
stages and processes are described in 
detail. The book is a happy mixture of 
sound theory and advanced practice, 
as far as the latter has been released 
for publieation. It may be remarked 
that Dr. Pomp is the outstanding Ger- 
man authority on the theory of wire 
drawing. 

Those readers who are exceedingly 
well versed in the manufacture of steel 
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wire may possibly miss information on 
specialized details here and there, but 
the average reader will find his every 
question answered in theory, engineer- 
ing, metallurgy and operation. 

It is hardly necessary to review at 
length important chapters such as pick- 
ling, annealing, patenting, hardening, 
drawing, coating, testing; they are all 
good. 

A translation of the volume, with 
slight modification by an American ex- 
pert in steel wire, is very much to be 
desired. The modification is desirable 
because certain German trade names 
mean nothing to an American reader. 

If the forthcoming books are as good 
as the first volume, they will make an 
interesting shelf of books for the steel 
industry. 


THE PHOTOCHEMISTRY OF GASES. 
By William A. Noyes, Jr. and Philip 
A. Leighton. Published by Reinhold 
Publishing Corp., New York, N. Y. 
475 pages. Prices $10. 

NUMBER 86 of the A. C. 8S. Monograph 

Series, this volume presents a review 

of photochemical reactions in the gas 

phase. After an introductory chapter 
of definitions and laws, there are chap- 
ters on experimental technique, 
troscopy, and photochemical kinetics 
and the determination of mechanism. 

Approximately one-half of the book's 

pages deal with photochemical reac- 

tions following absorption by atoms or 
molecules. Extensive appendices sum- 
marize reactions. 


spec- 


PLASTICS IN INDUSTRY. By 
“Plastes”. Published by Chemical 
Publishing Co., Brooklyn, N. Y. 234 
pages. Price $5. 

THE AUTHOR, evidently an Englishman, 

has prepared the text for “the in- 

dustrialists of the world.” Most of it 
is devoted to the applications for plas- 
ties in such industries as the electrical, 


building, aircraft, automobile, furni- 
ture, packaging, novelty, textile and 


chemical. As the author points out, 
the most important engineering con- 
structional work with synthetic resins 
has taken place in the process in- 
dustries. For several years fabricators 


in the United States, England and 
Germany have been producing a 


variety of equipment made from resins. 
The newest of these resinous products 
is a phenolic cast molding. 

Synthetic resins for water soften 
ing is a new development in the treat- 
ment of water supplies. The advan- 
tages are discussed. The writer points 
out that possibly the greatest ad- 
vantage is the ability of the resin to 
be adapted to suit almost any pre- 
vailing condition, and this is of con- 
siderable importance to both the 
engineer and the chemist. 

The chapter on synthetic glues 
covers the development of this rela- 
tively new group of adhesives that is 
rapidly becoming important as an 
vutlet for synthetic resins and to the 
users of glues. He discusses and com- 
pares the (1) urea formaldehyde; (2) 
~olid urea formaldehyde resins; (3) 
phenol formaldehyde dry glue film; 
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TRADE MARKS REG. U.S. PAT. OFF. 


Welded Branch Pipe Connections 


Without Distortion 


NLY with a Bonney WeldOlet could - above installation 

have been made without takin down the main pipe. The 

6” branch line was connected into t the 8” main without disturb- 

ing the main in any way and after the flange had been welded 
into position it was absolutely square. 

Bonney WeldOlets and/or ThredOlets make difficult in- 
stallations of this kind easy. They save money in their installation 
and reduce the time of costly shut-downs and production 
stoppages. 

hey are recommended for all commonly used pressures and 
temperatures in every type of piping installation. 

In addition to tremendous savings in time and labor cost of 
installation, Bonney WeldOlets and/or ThredOlets provide 
the additional advantages of lifetime, leakproof joints of full 
pipe strength and improved flow conditions. Any welder of 
average experience can do a perfect installation job quickly 
and easily. 

For maintenance, renovation or new construction, wee 
and/or ThredOlets will ve you improved piping eff — 
at lower cost. Bulletin 29 gives complete details of all 
their advantages. Write today for your copy. 


As Easy As Lighting Your Pipe 


WeldOlet 


ThredOlet 


Socket-End 
WeldOlet 


(1)—Select the position of the outlet, rub the fitting over the 
pipe several times to remove scale, mark center lines and 
tack the WeldOlet or ThredOlet into position. (2)—The 
fitting is then welded into place by the electric-arc or oxy- 
acetylene method. A junction of full pipe strength and a 
leak-proof joint is the result. (3)—Where the outlet is 2” 
or larger the button should be removed after the welding 
operation. On small sizes the fitting is used as a templet 


and the hole is cut in the main pipe first, either with a hole 
saw, the torch or by drilling. Inspection of the inside of 
the joint is possible by using WeldOlets and/or ThredOlets, 
allowing the removal of all scale, welding metal, etc. (4)— 
The branch line is then welded into position. In the event 
that a ThredOlet is used the branch pipe is threaded and 
screwed into place. 


Forged Fittings Division - Allentown, P Pa. 
by the Makers of 


SEPTEMBER 1941 ¢ 0—179 


} 
is- 
he | 
of 
1c- | 
pw 
air 
on 
0k ‘ 
ied | 
on | =3 
ses J 
90k 
1a 
ical | 
rere 
oral 
rts, 
irge 
inal 
the 
| 
45 
BONNEY FORGE & TOOL WORKS i. 
= ac 
BONNEY 


| (4) liquid phenolie resin; (5) cellu- 


lose cements; (6) acrylic; (7) vinyl. 
k The cha synthetic rubbers i 
; pter on synthetic rubbers 1s 
Qu ic er ee n er | interesting because of the burst of 
: S E PA RATI Oo N |activity in this type of material in 
: , J | the United States at the present time. 


The properties of Koroseal, Thiokol, 
neoprene, Buna and other materials 
are covered. The chlorinated rubber 
| products also come in for brief men- 
tion, emphasis being put on the molded 
| products. 


EXPERIMENTS IN ORGANIC 
CHEMISTRY. Second edition. By 
Louis F. Fieser. Published by D 
(. Heath and Co., New York, N. Y 
488 pages. Price $2.80. 

Reviewed by R. H. McCormack. | 

Tuts very complete laboratory manual 

| has been divided in this edition inte 

(two parts. Part I consists of 52 ex- 

periments well adapted for a thorough 

first course in organic chemistry. 

These experiments have been planned 

THE to keep the cost of chemicals at a 

minimum and a few of the time- 

Ee honored preparations have been omitted 

wee A | R. F L @) AT because of the cost of the reagents 

required. Some of the general re- 
actions are illustrated by aromatic 

S$ PA RATO compounds, instead of aliphatic, which 

38 ie provide a change from a succession of 
handles differences liquid reagents and liquid products. 
¢ “Part II constitutes a miscellany of 

| as small as 10% in the notes on procedure and technique de- 

° e signed for the general guidance of ad- 

specific gravity scale vanced students.” There is a_ fine 

section on glass blowing. A chapter 

“Solvents, Reagents and Gases.” 


You can successfully treat the most 
“difficult” materials with the Air-Float, | °": 


because of its greater sensitivity. Ef- | Wil! help to clear up such difficulties 
a fective in sizes from '/2" down to 150 as are presented by directions, “to 
be mesh. Costs less per pound or per | work up the reaction mixture in the 


|} usual way.” This second part of the 
| book should be valuable as a technique 
| guide for those unusual types of an- 


|alysis which often find thei ray 
The Air-Float Separator Offers 


into commercial 


Sy aa DISTINCT ADVANTAGES | On the whole this is a very satis- 


factory laboratory manual, one which 


ton — including power, depreciation 
and labor. 
Send a sample for laboratory tests. 


¥ High rade product, less loss than 

should free the instructor from the 
é 2. No water supply needed. Can be lo- = necessity of devoting a great deal of 
= cated anywhere. Saves pump money. = tne to detailed instructions, and one 


3. Imcreases capacity, reduces units, 
space, power costs. 


4. Greater sensitivity to slight difference 
in densities, successfully treats ma- 
terials which ““wet’ methods cannot 
concentrate. 


sliminated Sline tonnage | GENERAL CHEMISTRY. Fourth edi- 
cut down. tion. By Harrnv N. Holmes.  Pub- 


6. Dry finished product handled, ship- lished by The Maemillan Co.. New 
ped. marketed at low cest. York. N. Y. 720 pages. Price $3.75. 

7. Handles not caly ores but slags, 
drosses, chemicals, beans, seeds and =- REVISED to keep pace with advances in 
theory and application to industry, this 


ae any dry material composed of mix- 
tures of different weights. 
popular elementary text presents mod- 
let your | ern theories and practices in a manner 
sample for Laboratory Tests. which will be found attrative by stu- 
dents encountering chemistry fer the 
first time. 


which should help the student to 
acquire a good comprehensive labora- 
| tory technique. 


STEELE & ING, 
SALES hg 
ATIONS ENGRG. CORP. 


42nd street 
sp : NEW YORK, N. Y. AN EXCELLENT book for the purpose 


CLARK BLOG PITTSBURGH. PA | for which it was written—a textbook 


ELEMENTARY GENERAL CHEMIS- 
TRY. Bv J. CC. Hogg and C. L. 
Bickel. Published by D. Van Nos- 
trand Co.. New York, N. Y. 603 
pages. Price $2.12. 


schools; up-to-date, accurate and well 


illustrated. 


for high schools and preparatory 
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SIMPLEX 
METERS 


THE UTMOST IN ACCURACY 


T HE accuracy of plant flow 

metering equipment is of prime 
importance if economical opere- 
tion of all functions is to be ob- 
tained. Hand in hand with these 
requirements, however, must go 
low maintenance costs and sim- 
plicity of testing methods. 


Simplex flowmeters combine in 
their design these functions. Let 
Simplex instruments aid you in 
solving your flow measuring and 
control problems. 


Write for Data 


SIMPLEX 


VALVE & METER CO. 


68th and Upland Streets 
PHILADELPHIA, PA. 


District Offices in Principal Cities 
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RECENT BOOKS 
and 
PAMPHLETS 


Protecting Plant Manpower. Special 
Bulletin No. 3. Division of Labor Stand- 
ards, U. S. Department of Labor, Wash- 
ington, D. C. 70 pages. Gratis. Con- 
tains information on such _ industrial 
hygiene subjects as fatigue; criteria of 
industrial health hazards; preventive 
measures ; heating, ventilation and cool- 
ing of work places; illumination; and 
noise. Elements of an industrial health 
ie a for the small plant are out- 
lined. 


Man Meets Job—How Uncle Sam 
Helps. By P. S. Broughton. Published 
by the Public Affairs Committee, New 
York, N. Y. 32 pages. Price 10 cents. 
Tells why the U. S. Employment Service 
was formed and how it functions in the 
present emergency. 

Factors Affecting the Germicidal 
Efficiency of Hypochlorite Solutions. By 
A. 8. Rudolph and Max Levine. Bulle- 
tin 150, Iowa State College Bulletin, 
Ames, Iowa. 48 pages. Gratis. Re- 
port of laboratory studies of effects of 
temperature, concentration, and reaction 
(pH) on germicidal efficiency of calcium 
hypochlorite. 


The Determination and Examination 
of Light Oil in Gas. By William L. 
Glowacki. Published by American Gas 
Association, New York, N. Y. 40 pages. 
Publication of a paper presented last 
May before the A. G. A. Joint Con- 
ference in New York. 


Bibliography of References to the 
Literature on the Minor Elements and 
Their Relation to Plant and Animal Nu- 
trition. Second supplement to third 
edition. Originally compiled by L. G. 
Willis. Published by Chilean Nitrat 
Educational Bureau, New York, N. Y. 
67 pages. A bibliography with abstracts 
of the publications listed. Indexed by 
authors, by elements, and by plants. 


National Bureau of Standards Letter 
Circular 646. Prepared by I. A. Deni- 
son, of the Underground Corrosion Sec- 
tion of the Bureau. Underground be- 
havior of various materials during ex- 
haustive tests to determine their suscep- 
tibility to corrosion under service con- 
ditions is described. The bulletin dis- 
cusses the significant features of various 
materials from the standpoint of their 
resistance to corrosion in soils and in 
other environments in which the same 
corrosive factors are present. 


Who’s Who in Engineering, 1941. 


Fifth edition. Edited by W. S. Downs. 
Published by Lewis Historical Publish- 


ing Co., New York, N. Y. 2107 pages. 
Price $10. Containing biographical 
sketches and professional records of 
more than 15,000 engineers, this edition 
represents an increase of 25 percent 
over the previous edition which ap- 
peared four years ago. 


British Plastics Year Book, 1941. Pub- 
lished by Plastics Press, Ltd., Ludgate 
Hill, London. 468 pages. Price 15 S. 
The usual listing of manufacturers of 
equipment, producers of materials, prod- 
ucts and trade marks. Includes a re- 
view of progress during 1939 and 1940, 
also a “Who’s Who” and a section on 
data and conversion of units. 


Index — Transactions of the American 
Institute of Chemical Engineers. Pub- 
lished by the A. I. Ch. E., New York, 
N. Y¥. 41 pages. A subject index and 
an author index of the Transactions for 
the years 1924-1934; volumes XVI- 
Pee 

Medical Manual of Chemical Warfare. 
Published by Chemical Publishing Co., 
Brooklyn, N. Y. 119 pages. Price $2.50. 
Reprinted from British publications in- 
tended for medical officers, the manual 
gives the effects of chemical warfare 
substances and methods of minimizing 
them. 


Facts for Foundrymen. Fourth edi- 
tion. By E. G. Jarvis and H. O. Jarvis. 
Published by Niagara Falls Smelting & 
Refining Corp., Buffalo, N. Y. 76 pages. 
Price $1. A pocket-size durably bound 
book containing much miscellaneous in- 
formation—composition, physical prop- 
erties, abrasion and corrosion resistance, 
ete.—on many of the common metals 
and alloys. 


Index to the Literature on Spectro- 
chemical Analysis. Second edition. By 
W. F. Meggers and B. F. Scriber. Pub- 
lished by the American Society for 
Testing Materials, Philadelphia, Pa. 94 
pages. Price $1. Contains 1467 refer- 
ences. Papers are arranged in chro- 
nological order and in alphabetical order 
of authors; all titles are given in 
English. 

Report of the National Research 
Gamma for the Year July 1, 1939-June 
30, 1940. 96 pages. Describes the 
activities of the Council, its divisions 
and committees, including the Division 
of Chemistry and Chemical Technology. 


Crystal Growth and Crystal Habit in 
Continuous Evaporators. By P. H. 
Egli and C. L. Lovell. Research Series 
No. 80, Engineering Experiment Station, 
Purdue University, Lafayette, Ind. 19 
pages. Price 15 cents. Report of an 
investigation. Controlling factor for 
the size was the degree of supersatura- 
tion when the crystals, MgS0Os.7H20, 
were formed. 


GOVERNMENT PUBLICATIONS 


Documents are available at prices indicated from Superintendent of Docu- 
ments, Government Printing Office, Washington, D. C. Send cash or money 
order; stamps and personal checks not accepted. When no price is indicated, 
pamphlet is free and should be ordered from bureau responsible for its issue. 


Glass Stopeocks, by Martin Shepherd. 
Bureau of Standards, Circular C430; 
10 cents. 

Typewriter Ribbons and Carbon Paper, 
by C. E. Waters. Bureau of Standards, 
Circular C431; 10 cents. 

Structural Insulating Board (Vegeta- 
ble Fiber). Bureau of Standards, Sim- 
plified Practice Recommendation R179- 
41; 5 cents. 

Corrugated Fiber Boxes (Used by De- 
partment and Specialty Stores). Bureau 
of Standards, Simplified Practice Recom- 
mendation R128-41; 5 cents. 

Color Marking for Anesthetic Gas 
Cylinders. Bureau of Standards, Simpli- 
fied Practice Recommendation R176-41; 
» cents. 

Classification of Acoustic Materials. 
Bureau of Standards, Letter Circular 
633; mimeographed. 

Publications on Acoustics by Members 
of the Staff of the National Bureau of 
“Standards. Bureau of Standards, Letter 
“irecular 636; mimeographed. 

Sound Absorption Coefficients of the 
More Common Acoustic Materials. 
bureau of Standards, Letter Circular 
6-2; mimeographed. 

Fire Tests of Structural Partitions, by 


S. H. Ingberg and N. D. Mitchell. 
Bureau of Standards, Building Mate- 
rials and Structures Report BMS 71; 
20 cents. 

Welding. War Department, Techni- 
cal Manual TM 1-430; 40 cents. 

Defense Job Training. U.S. Office of 
Education, unnumbered chart. A con- 
densed guide to programs authorized by 
Congress to train persons for work in 
defense industries and in the armed 
services, 


Land Classification in the United 
States. National Resources Planning 
Board, unnumbered document; 60 cents. 


Treating Spruce and Balsam Fir 
Christmas Trees to: Reduce Fire Hazard. 
Forest Products Laboratory, Madison, 
Wisconsin, Technical Note No. 250; 
mimeographed. 

Mathematical Tables. Several sets of 
mathematical tables are being sold by 
the Bureau of Standards. Remittance, 
payable to National Bureau of Stand- 
ards, must be made in advance for 
these items. They are not to be ordered 
through Government Printing Office. 
Thus far available are: Table of the 
First Ten Powers of the Integers From 
1 to 1000, MT1, 50 cents; Tables of the 
Exponential Function, MT2, $2.00; 
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DEPENDS very 


largely upon the application 
of force along lines of natural 


cleavage. 


PRODUCTION 
OUTPUT 


Is largely a matter of close corre- 
lation between capacity per horse 
power hour and quality of grind. 


Many of the newer problems in 
the process industries have been 
solved by careful application of 
the Prater Grinding Principle, in 
the light of the above factors. 


PRATER PULVERIZER COMPANY 
1825 S. 55th Avenue Chicago, Ill. 


PRATER 


PROCESSING EQUIPMENT 
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Production hold-ups are expensive at any time. And with your plant 
jammed to the doors with business, as it undoubtedly is today, bottle- 
necks are doubly costly. Yet ONLY Westco Turbine-Type Pumps 
are equipped with patented renewable liners . . . to give you three- 
way protection against excessive operating costs and delay! 


LIFETIME CONSTRUCTION. Pump body is safe forever from 
internal erosion . . . for the liners “take'’ the wear, and can be 
easily replaced (at about | 3 the cost of a new unit) to completely 
restore griginal operating efficiency. 

PROTECTION AGAINST OBSOLESCENCE ... insured by 


separate liner construction which permits changes in capacity. 


SHUTDOWN LOSSES MINIMIZED, for a new set of liners * 
can be quickly snapped into place without disturbing suction or 3. 
discharge connections. Westco gives you complete stand-by pro- 
tection at a small fraction of the ordinary cost! 4. 

Investigate Westco Turbine - Type 5. 
Pumps in terms of your own specific 
requirements. Know how these units 6. 
give you new, wide-range operation 
(with little capacity change) . . . new 
dependablity . . . new operating 7. 
economy. Sizes to 240 G.P.M. Write 
today. No obligation, of course. 8. 
MICRO-WESTCO, INC. 
51009 State St.BETTENDORF, IOWA, U.S. A. ; 
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HEAVY DUTY SHAFT. Stainless 
steel. Super-finished. 
RENEWABLE LINERS. Patented. 
Improved design speeds replacement. 
TOP DISCHARGE. Vents automat- 
ically preventing vapor lock. 
REINFORCED BODY. Streamlined. 
Internal ribs guard against distortion. 
MULTI - VANED IMPELLER 
Accurately machined. Hydraulically 
and mechanically balanced. 


DEEP PACKING BOXES. [lim- 
inate frequent repacking. Reduce ten- 
sion on shaft. 

SEPARATE PACKING BOX 
COVERS. Can be changed in field 
if special construction required 
OVERSIZE BALL BEARINGS. 
Assure quiet, dependable operation . 
add to ruggedness of pump design. 
BALANCED BEARING ARMS. 


Minimize bearing displacement. 
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Tables of Circular and Hyperbolic Sines 
and Cosines for Radian Arguments, MT3, 
$2.00; Tables of Sines and Cosines for 
Radian Arguments, MT4, $2.00; Tables 
of Sine ar and Exponential Inte- 
grals, Vol MT5, $2.00; Tables of 
Sine, Exponential Integrals, 
Volume II, MT6, $2.0 


Statistical of Imports 
into the United States, with rates of 
= duty and regulations governing the 
preparation of monthly, quarterly, and 
annual statements of imports, effective 
January 1, 1941. Bureau of Foreign 
r and Domestic Commerce, Schedule A; 
50 cents. 


Foreign Commerce. Under date of 
May 29, 1941, subscribers to foreign 
trade export statistical statements, is- 
sued by the Department of Commerce, 
showing country of destination, were 


4 notified that all statements showing 
U. S. exports by country of destination ; A N D LI N LA M MA B L LI Q U | D S 
would be discontinued with the data for 


March, 1941. To avoid a break in gen- 
eral export data, on a commodity basis, 
attention is invited to Monthly Summary 
of Foreign Commerce of the U. S., Sub- 
scription $1.25 per year, single copies 
15 cents. 

Prime Movers, Generators and Motors; 
Electric Energy Consumed—Country as 
a Whole and 33 Industrial Areas. Bureau | 
of the Census, Census of Manufactures, 
1939, Preliminary Report, August 5, 
1941; mimeographed. 


Fill and Vent Fittings take care 
of both pressure and vacuum re- 
lief. Springless construction with 
a fire baffle consisting of double 
perforated cylinders. No. 671-R 


NO. 671-R 
PROTECTOSEAL 


Production Statistics from the Census : 
of Manufactures. Printed pamphlets NO. 322 NO. 1262 Protectoseal is used to prevent 
from the 1939 Census of Manufactures PROTECTO- PROTECTO- 


flashbacks through vent lines. 


on Electrical Machinery; 10 cents. SEAL SEAL 
Research Projects Reported for Inclu- 
sion in Business Research Projects, 1941, 


Relating to Problems of National De- 
fense. Department of Commerce, un- 
numbered mimeographed document, re- 
leased August 8, 1941. 

List of Available Publications of the 
United States Department of Agricul- 
ture, January 2, 1941. Department of 
Agriculture, Miscellaneous Publication 
No. 60, Revised, 1941; available from 
Department of Agriculture without 


Storage Tank Seals provide vac- 
uum and pressure relief for 
large tanks containing corro- 
sive liquids and vapors. Gravity 
operated—no springs—flame 


- 


charge. NO. 406-A NO. 420 
List of the Agricultural Periodicals of “i baffle removable for cleaning. 
the United States and Canada Published PROTECTOSEAL STORAGE TANK SEALS 


During the Century July 1810 to July 
1910. Department of Agriculture, Mis- 
cellaneous Publication 398; 20 cents. 


Fire - Retardant Paints Containing 
Borax. Forest Products Laboratory, 
Madison, Wisc., Technical Note No. 249; 
mimeographed. 

Investigations on the Storage of Nuts, 
by R. C. Wright. Department of Agri- 
culture, Technical Bulletin 770; 5 cents. 

The Internal Application of Chemicals 
to Kill Elm Trees and Prevent Bark- 
Beetle Attack, by R. R. Whitten. De- 
partment of Agriculture, Circular No. 
605; 5 cents. 

Peat Resources in Alaska, by A. P. 


Protectoseal Drum Fittings give 
complete safety in the storage of 
inflammable liquids. Fills, Vents 
and Faucets permit dispensing 
and refilling without danger of 
igniting drum contents. 


Dachnowski-Stokes. Department of 
Agriculture, Technical Bulletin 769; 15 
cents. 


Tank Car Unloader for either 
gravity or syphon unloading. 
Fits all tank or dome openings. 


Carbonizing Properties and Petro- 
graphic Composition of No. 1-Bed Coal 
From Bell No. 1 Mine, Sturgis, Crit- 
tenden County, Ky., and the Effect of 


Blending This Coal with Pocahontas NO. 703-A 
No. 3- and No. 4-Bed Coals, by J. D. TANK CAR 
Davis and others. Bureau of Mines, 

Technical Paper 628; 10 cents. UNLOADER 


Cooperative Fuel Research Motor- 
Gasoline Survey, Winter 1940-41, by E. 
C. Lane. Bureau of Mines, Report of 
Investigations 3576; mimeographed. 


Pipe Line Arrester will not clog 
or corrode... cannot be blasted 
through by fire or explosion. 


Asphalts From Some Wyoming and 
Other Asphalt-Bearing Crude Oils, by 
K. E. Stanfield. Bureau of Mines, Re- 
port of Investigations 3568; mimeo- 
graphed. 


Survey of American Listed Corpora- NO. 1001 
tions—Vol. VII, including Reports Nos. > 
$8 to 52 inclusive on Railroad Equip- PIPE LINE 
ment, Radio and Radio Equipment, Non- ARRESTER 
ferrous Metals and Their Products, Elec- 4 
trical Supplies and Equipment, and | Write for complete catalog of 
Commercial Cars and Trucks. Avail- Protectoseal Equipment for hand- 
able from Securities and Exchange Com- | ling, storing and dispensing 
mission, Washington, D. C. flammable liquids sofely. 


Index of the United States Army and 
Federal Specifications Used by the War 
Department, January, 1941. War De- 
partment, unnumbered document; 25 
ents, 


Review and Criticism on Behalf of 
“tandard Oil Co. (New Jersey) and Sun 
Oil Co. of Monograph No. 39 with Re- 
) joinder by Monograph Author. Tempo- 
ary National Economic Committee, In- 
estigation of Concentration of Economic 
‘ower, Monograph No. 39-A; 15 cents. 


“1920 SOUTER AVENUE 


RING HEMICAL & METALLURGICAL ENGINEERING e SEPTEMBER 1941 e 9—183 


| 

q 

| 

- 

| 

Za! 

4 & 
PROTECIOSEAL 

PRUIE OF AMERICA, INC. 

CHICAGO, ILLINOIS 


HARDINGE MILLS 


in the 


DEFENSE INDUSTRIES 


are grinding 


Aluminum 
Carbide 
Carbon 
Chemicals 
Chrome 
Coke 
Copper 
Carborundum 
Lead 
Iron 
Magnesium 
Manganese 
Molybdenum 
Tin 
Tungsten 
Zinc 


DRY GRINDING 


HARDINGE 


COMPANY, INCORPORATED 


-» Main Office & Works 


MANUFACTURERS’ LATEST PUBLICATIONS 


Publications listed here are available from the manufacturers themselves, with- 
out cost unless a price is specifically mentioned. To limit the circulation of their 
literature to responsible engineers, production men and industrial executives, 
manufacturers usually specify that requests be made on business letterhead. 


lac., 60 E. 42nd St., New York, N. 
10-page folder entitled “The Story of 
Industrial Alcohol” which gives produc- 
tion processes for alcohol in descriptive 
and flow-sheet form, details of applica- 
tions, including a handy chart, Govern- 
ment regulations on the purchase and 
use of industrial alcohol, and other use- 
ful information. 


Aleohol. U. Industrial Chemicals, 


Brazing Alloys. Handy & Harman, 
82 Fulton St., New York—Bulletin 12— 
16-page folder on low-temperature braz- 
ing of metals with this concern’s silver 
brazing alloys “Sil-Fos"” and “Easy- 
Flo”. Includes descriptive material, 
photographs illustrating applications, 
and useful engineering data. 


Centrifuges. The Clay-Adams Co., 
Inc., 44 E. 23rd St., New York—Catalog 
111—-16-page bulletin featuring this con- 
cern’s line of centrifuges with illustra- 
tions, descriptions, and prices of all 
models. Includes data on types recently 
developed. 


Conduit System. H. W. Porter & Co., 
Inc., Newark, N. J.—Bulletin 381—8- 
page folder illustrating and briefly de- 
scribing this concern’s steam conduit 
systems for protection, support and in- 
stallation of underground pipelines. 


Control Equipment. The Bristol Co., 
Waterbury, Conn.—Bulletins 511, 512 
and 534—Bulletins on this concern’s 
system of coordinated process controls 
for temperature, pressure, vacuum, draft, 
liquid level, pH and similar operations 
in various branches of industry. 


Control Equipment. The Brown In- 
strument Co., Wayne & Roberts Aves., 
Philadelphia, Pa.—Catalog 8903—36- 
page catalog on this concern’s air- 
operated controllers for temperature, 
pressure, flow, liquid level and humidity. 
Includes illustrations of each unit, 
diagrammatic sketches showing princi- 
ples of operation, brief descriptive mat- 
ter, data on accessories, and sketches 
showing mounting dimensions. 


Control Equipment. Leeds & Northrup 
Co., 4934 Stenton Ave., Philadelphia, 
Pa.—Bulletin N96-709D—16-page illus- 
trated booklet on this concern’s auto- 
matic pH control apparatus. Describes 
and illustrates in detail use of this 
equipment in the paper industry to con- 
trol the pH of paper stock by regulating 
the addition of alum or other reagents. 


Control Instruments. The Permochart 
Co., Sewickley, Pa.—Bulletin 141 
page folder on this concern’s circular 
recording meter charts in three colors 
made of vinylite plastics so that ink 
can be removed and the chart re-used. 


Dust Collectors. Pangborn Corp., 
Hagerstown, Md.—Bulletin 907—6-page 
folder illustrating and briefly describing 
this concern’'s unit type dust collectors 
for various purposes. Includes diagram- 
matic sketches. 


Electrical Equipment. Keystone Car- 
bon Co., Inc., 1935 State St., St. Marys, 
Pa.—4-page folder which describes and 
gives engineering data on this concern’'s 
negative temperature coefficient resistant 
materials for reducing or eliminating 
initial current surge in electrical equip- 
ment. 


Electrical Equipment. The Stearns 
Magnetic Mfg. Co., Milwaukee, Wis.— 
16-page catalog on this concern’s mag- 
netic pulleys and magnetic pulley separa- 
tor units. Contains descriptive matter, 
illustrations, specifications, application 
and other data. 


Equipment. Abbe Engineering Co., 50 
Church St., New York—Bulletin 52—8- 
page folder which illustrates, describes 
briefly, and gives specifications of this 
concern’s “Blutergess” turbine sifter. 


Also Bulletin 53, 2-page sheet which 
illustrates and describes briefly change- 
can mixers, including specifications. 


Equipment. The B. F. Goodrich Co., 
Akron, Ohio—Catalog Section 7900—12- 
page section on this concern’s vibration 
insulators which includes illustrations, 
detailed drawings, tabies of characteris- 
tics, applications and discussion of selec- 
tion and mounting. 


Equipment. The Carrier Corp., Syra- 
euse, N. Y.—Bulletin 9SQR-1—12-page 
folder on heat disposal from air con- 
ditioning and refrigeration which out- 
lines the theory, operation and principal 
features of this concern’s line of evapo- 
rative condensers. Includes diagramma- 
tic drawings and photographs. 


Equipment. The Drever Co., 748 E. 
Venango St., Philadelphia, Pa.—Bulletin 
B5—4-page folder illustrating and de- 
scribing briefly this concern’s ammonia 
dissociation equipment to provide a pro- 
tective atmosphere for metal-treating 
furnaces and a source of supply of 
hydrogen and nitrogen. 


Equipment. Johnstone Engineering & 
Machine Co., Downingtown, Pa.—Bul- 
letin 641—4-page folder on this con- 
cern’s uniform tension unwinders with 
auto-hydraulic brakes for use with 
paper, fabric, rubber, ete. Illustrates 
and describes briefly operating  prin- 
ciples and outstanding features. 


Equipment. Syntron Co., Homer City, 
Pa.Catalog 416—48-page catalog on 
this concern’s vibratory materials hand- 
ling equipment including information in 
photographic, descriptive, and diagram- 
matic form on _ vibrators, conveyors, 
feeder machines, constant weight feed- 
ers, and similar equipment. 


Flowmeters. Cochrane Corp., 17th 
and Allegheny Ave., Philadelphia, Pa.— 
Publication 3010—52-page handbook on 
this concern’s flowmeters for steam, 
water, air, gas and viscous, volatile and 
corrosive fluids. Describes important 
operating details of various types of in- 
struments, construction features, speci- 
fications and other useful information. 


Furnaces. American Arch Co., Inc., 
60 EF. 42nd St., New York—Catalog 200 
—56-page bound booklet on this con- 
ecern’s furnace designs, including sec- 
tionally-supported walls, suspended 
boiler arches, and suspended arches for 
heavy duty furnaces. Contains numer- 
ous detailed engineering drawings of the 
various designs, brief descriptions of 
each and useful information on various 
types of walls and arches for boilers, 
cement mills, glass furnaces, reverbera- 
tory furnaces and others. 


Lathes. South Bend Lathe Works, 
398 E. Madison St., South Bend, Ind.— 
Catalog 50B—56-page catalog on this 
concern's 9-in. precision lathes, with in- 
formation on use and selection of the 
company’s 27 different types and their 
attachments, tools and accessories. 


Lighting Equipment. The Thompson 
Electric Co., 1101 Power Ave., Cleve- 
land, Ohio.—Catalog 41—40-pages on 
this concern’s hangers, shock absorbers, 
suspension devices, and other accesso- 
ries and fittings for lighting purposes. 
Includes photographs, brief description, 
and size and specification data. 


Magnetic Separators. Dings Magnetic 
Separator Co., 509 E. Smith St., Mil- 
waukee, Wis.—8-page bulletin entitled 
“Magnetic Mineralogy” which illustrates 
and describes various magnetic separa- 
tors put out by this concern. Includes 
discussion of applications, outstanding 
features, and photographic illustrations 
of various industrial units. 


Magnetic Separators. S. G. Frantz 
Co., Inc., 161 Grand St., New York— 
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Bulletin 20—8-page folder on this con- 
cern’s “Ferrofilters’ for magnetically re- 
moving iron and steel particles from sus- 
pensions in liquids. Includes illustra- 
tions, brief description of operating fea- 
tures, applications in various industries 
and dimension specifications. 


Magnetic Separators. Magnetic Engi- 
neering & Mfg. Co., Clifton, N. J.— 
Catalog 541—8-page catalog on _ this 
conecern’s induction type separators for 
concentration of feebly magnetic ores, 
reduction of iron oxide content of silica 
and other materials, and for other uses. 
Includes discussion of new features of 
design, principles of operation, typical 
applications, dimension tables, and illus- 
trations. 


Machinery. Morse Bros. Machinery 
Corp., P.O. Box 1708, Denver, Colo,— 
Stock List 4101—32-page catalog on this 
concern’s reconditioned machinery such 
as electric motors, generators, crushers, 
filters, flotation machines, boilers, and 
other machinery. Includes illustrations 
and detailed specification of each unit. 
Also Bulletin T-41, 4-page folder on re- 
conditioned concentrating tables of the 
Wilfley and Deister Platt-O type. 


Materials. Continental-Diamond Fibre 
Co., Newark, Del.—8-page folder en- 
titled “What Material” designed to help 
engineers select proper type of non- 
metallic material for a specific problem. 
Includes data on this concern’s products 
of laminated plastics, vulcanized fiber, 
mica and mascerated base plastics, in- 
cluding a wall chart giving data on the 
company’s materials for various uses. 


Metals. Ampco Metal, Inc., 1745 S. 
38th St., Milwaukee, Wis.—Catalog 22 
24-page booklet describing this con- 
cern’s alloy of the aluminum bronze 
class, including descriptions of the vari- 
ous alloys, tables of physical properties 
and range of chemical composition. Il- 
lustrated with photomicrographs. 


Metals. Metallizing Engineering Co., 
Inc., Long Island City, N. Y.—16-page 
discussion on “How to Get Along With 
Less Priority Metal’ by the use of this 
concern’s metal spraying process, espe- 
cially in the production and maintenance 
of rotating and reciprocating mechan- 
isms. 


Metal Treatment. A. F. Holden Co., 
New Haven, Conn.—S8-page folder en- 
titled “Ten New Ways to Save Time 
and Labor with Holden Heat-Treating 
Baths” which describes briefly this con- 
ecern’s baths for various heat-treating 
purposes and also hot furnaces for heat- 
treating applications. 


Metals Treatment. General Electric 
Co., Schenectady, N. Y.—Bulletin GES- 
2722—8-page bulletin on this concern’s 
“Drycolene”, a gas for furnace at- 
mospheres to prevent decarburization of 
steels during treatment. Includes illus- 
tration of applications, flow diagrams of 
a Drycolene producer, and detailed dis- 
cussion of properties and_ distinctive 
features. 


Metals Treatment. Handy & Harman, 
82 Fulton St., New York, N. Y.—%8-page 
bulletin entitled ‘The Best Joint Design 
for Silver Alloy Brazing”. Gives com- 
prehensive discussion of the subject and 
includes photographic illustrations of 
operations, cross-sectional drawings of 
various joint designs, and engineering 
data in chart and text form. 


Metals Treatment. Metallizing Co. of 
America, Inc., 562 W. Washington 
Blvd., Chicago, Ill.—54-page booklet en- 
titled ‘The History, Purpose and Prac- 
tice of Metallizing”’, giving technical 
and general information on metal spray- 
ing and its applications in various in- 
dustries. 


Metal Coatings. The Truscon Labora- 
tories, Inc., Detroit, Mich.—Bulletin 518 
—4-page pamphlet on this concern’'s 
new rubber-base metal coatings for use 
on all types of exposed iron and steel 
as well as aluminum, copper and gal- 
vanized metal. Includes general infor- 
mation on properties, uses for various 
purposes, and distinctive features. 


Odor Adsorber. W. B. Connor Engi- 
neering Corp., Dorex Div., 114 E. 32nd 
St.. New York—Bulletin 112—6-page 
folder describing this concern’s line of 
unit odor adsorbers with illustrations 
and data on dimensions and capacities. 


Thermoil 
Heat 


This Book “Tells 


Hotter than steam . . . and safer . . . Thermoil heat at no 
pressure, with its possibilities for close and accurate control, 
is helping to make better products at less cost. 


Chemicals—Distilling, Evaporating, Refluxing, Sub- 
liming . . . Asphalt— Shingles, Floor Covering, 
Coated Paper, Wire and Cable, Culverts, Tank 
Cars .. . Vegetable Oils—Deodorizing . . . Resin- 
ous Products . ..Waxes— Molded Products... 
Starch Roasting — Gums and Dextrines. 


THERMOIL is a shorter name for Merrill Hot Oil 
Industrial Heating. Its story is too long and too 
technical to tell here. Send for book. 


Parks-Cram Company 
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Silic 
in a fre 
we discuss your own 
profitably: 


*§iO2=silice 


detergents 
ca (tO) 


w. WACKER 
Ph st _ a. CHICAGO 

OFF: 125 THIRD 

ew PROTECTIVE ACTION 
a 
The superior behavior of the silicates is 
< due to the characteristics of the silica. 
ARTEO The combination of the proper silicate, 
z 0 (‘HD a. the right quantity, and temperature fur- 

WN nishes effective cleaning with safety to 

the surface. 
* * * 
- | @ The chart at left shows the maximum 
A} ge concentrations of alkalies which did not 
z NaOH “~~ visibly etch tin plate at 60° C. The 
3 larger safe concentration-time area with 
the silicates is noteworthy. 


' 5 
IMMERSION TIME IN HOURS 


The table below shows the weight lost by aluminum strips 
immersed in alkali solutions for 24 hours at 60° + 2°C. 


Weight Lost, Grams per Square Meter 
Concn. of | NagPO4.- | Na2CO; Na2SiO3.- | Na20.- Na20.- 
Soin. 12H20 SODA NaOH 5H20 1.60SiO2 2SiO2 
% SOAP | TSP ASH CAUSTIC | “METSO” | "“B-W" 
0.20 0.7 6.0d ce 43.\de O.le 0.1 0.1 
0.25 0.6 7.46d ce 55.éde 0.2e 0.1 
0.30 1.2 9.2d 1.0ce 0.2 0 
0.40 1.5d 12.4d 2Ace 77 Ade 0.3e 0 
0.50 1.8d 15.0de 32.4ce 68.7dce Ole 
¢.60 19d 18.2de 12.8ce 93.6dc3e 0.2 0.1 
0.80 2.0d 20.é6de 11.5ee 92.3ce 0.1 0.1 
1.00 2.9d 24.\de 20.4ce 250.é6ce 0.1 0.1 
1.50 3.8d 31.2de 14.0ce 403.6c3e 0.1 
2.00 9.2d 21.2de 44.2ce 478.2ce 0 
2.50 32.4de 30.9ce 697 .2ce 0.1 0.1 
3.00 61d 50.4de 22.8ce All others 0.1 0 
3.50 7.3d 106.3¢ 24.0ce completely 
4.00 6.3d 120.1e 64.6ce dissolved 0 0 0 
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Optical Instruments. Spencer Lens 
Co., Buffalo, N. Y.—26-page booklet on 
this concern’s polarizing microscope for 
petrographic, chemical and general 
laboratory purposes, including data and 
prices for accessories. Discusses general 
principles and importance of the mi- 
croscope, uses for various industrial 
purposes and gives description, illustra- 
tions, specifications and prices for the 
various types and models. Also 32-page 
booklet giving principles, description, 
and detailed information on the use of 
this concern’s new type polarimeter for 
various purposes. Also four-page 
pamphlet describing and _ illustrating 
briefly principles and uses of this new 
polarimeter which uses a special Polar- 
oid device instead of calcite prisms. 


Packings. Johns-Manville, 22 E. 40th 
St., New York, N. Y.—Form PK-12A— 
44-page catalog on this concern’s pack- 
ings and gaskets, containing service 
recommendations, detailed information 
on styles, selection tables and other 
similar information. 


Paints. Hercules Powder Co., Wil- 
mington, Del.—Form 5003—16-page 
pamphlet on concrete paints made with 
this concern’s chlorinated rubber. De- 
scribes briefly and illustrates uses of 
this concrete finish for various purposes. 


Piping. The Crane Co., 836 S. Michi- 
gan <Ave., Chicago, Ul—Bulletin 1— 
6-page folder, the first of a series con- 
taining practical suggestions on how to 
eliminate or reduce interruptions to 
plant operations, to train new men in 
the handling of piping equipment, and 
to get longer service under peak load 
conditions, and method for selection of 
valves and fittings for various services. 


Pumps. Fairbanks, Morse & Co., 600 
S. Michigan Ave., Chicago, Ill.—Bulletin 
6720X—4-page folder illustrating and 
briefly describing this concern’s hori- 
zontal short-coupled motor-driven 
pumps, inciuding data on principal di- 
mensions, sizes and ratings. 


Pumps. Pacific Pump Works, Hunt- 
ington Park, Cal.—Bulletin 78—12-page 
bulletin describing and illustrating prin- 
cipal features and applications of this 
concern’s single-stage process type “SV” 
centrifugal pump, including diagram- 
matic cross-sectional and dimensional 
views. 


Pumps. Worthington Pump & Ma- 
chinery Corp., Harrison, N. J.—Bulletin 
W-304-B2—4-pages on this concern’s 
“Type U" 2-stage volute centrifugal 
pump, including information on con- 
struction features, specifications, and 
dimensions; also Bulletin W-483-B1, 
12-page booklet on rotary pumps with 
double-helical gears. Includes illustra- 
tions, specifications, data on applica- 
tions, sizes, ratings, and outstanding 
features. Also Bulletin S-550-B19, 18- 
pages on the “LFC” type angle gas 
engine-compressor, with illustrations, 
dimensions and specifications. 


Rotameters. Fischer & Porter Co., 
Hatboro, Pa.—Section 50-A—-8-page 
pamphlet on this concern’s electrically 
operated, remote indicating, recording 
and integrating rotameters, with draw- 
ings showing construction features and 
wiring diagrams, photographs, and dis- 
cussion of principal operating and con- 
struction features. 


Steels. Allegheny Ludlum Steel Corp., 
Oliver Building, Pittsburgh, Pa.—Two 
manuals on high-alloy steels of interest 
to students and instructors in trade 
| and engineering schools, army and navy 
| forces, and industrial defense courses. 
One manual deals with tool steels while 
the other treats of stainless steels, and 
data includes methods of analyses, 
treatment and basic uses of alloys 
discussed and general information on 
the working and uses of special steels. 


Steels. Hadfields, Ltd., East Hecla 
and Hecla Works, Sheffield, England.— 
Bulletin 446-——14-page bulletin on this 
coneern’s steels of high-creep strength 
for use at temperatures up to 550 deg. 
Cc. Ineludes tables giving physical and 
mechanical properties and stability to 
heat treatment of carbon-molybdenum 
steel and chromium-molybdenum steel, 
together with discussion of working 
procedures and general applications. 


Steels. Jessop Steel Co., Washington, 
Pa.—Bulletin 341—S8-pages on this con- 


ecern’'s “3C" high-carbon high-chrome 
die steel. Includes brief discussion of 
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forging, annealing, hardening, temper- 
ing, resistance to corrosion and oxida- 
tion, applications, and charts of engi- 1 n 
neering data on _ tempering § range, 
coefficient of expansion and other prop- | 
erties. Also bulletin 441, six-page 
pamphlet on “C.N.S.” high-carbon high- 
chrome steel. Includes general 
discussion of forging, annealing, and yy 
other properties both in descriptive and ie 
chart form. | : 
Testing. The Refinery Supply Co., - 
Inc., 621 E. 4th St, Tulsa, Okla.— ; 
Folder discussing briefly concern’s ge- ; 
feldspar and also sma older on the 
concern’s free chlorine color standard 3 i Gg Ad g fA 
concern’s free chlor rings vantages of Accurate 
Testing Machines. Baldwin South- 
wark Div., The Baldwin Locomotive Speed C ] Ch mi | Pl w 
Works, Philadelphia, Pa.—Form 161— ontro to e ca ants : 
40-page booklet on this concern’s test- 
ing machines and allied equipment for 
loading, weighing, indicating and other 
operations. Includes description, photo- 
graphs of actual installations and engi- | 
neering data on the units. 
Thermocouples. Wheelco Instruments 
Co., Harrison & Peoria Sts., Chicago, Pm 
ill.—Bulletin S2-3—32-page data book | wt 
and catalog on this concern’s thermo- | if 
q couples, thermocouple wires, protecting | 
tubes, connectors, and other thermo- | 
couple accessories. Contains extensive | oe 
engineering data, detailed descriptions, . 
prices and selection tables. - 
Tools. Bonney Forge & Tool Works, } 
Allentown Pa.—Catalog No. 41—104- 
; page catalog covering the line of this +6 
concern’s tools, including 1,169 indi- 
vidual tools and 74 complete tool sets. | 
) Includes illustrations, description and | 
1 specifications for wrenches of various | 4 
i types, pliers, hack-saws and blades, | 
- gages, chisels, and other such tools as_ | 
i well as a large assortment of special- | 
ized tools. **X-Ray'’ view of 
Tower Packing. The United States REEVES Variable 
. Stoneware Co., 60 E. 42nd St., New | Speed Transmission— 
p York—Bulletin 51—8-pages on this con- the horizontal en- 
“ cern’s Tower packings, including Ras- closed design. 
S chig rings, spiral packing rings, cross- j 
partition rings, packing cones, grid tile, ah 
- Lessing rings, ceramic balls. Includes aaa 
J specification data for each type, dia- ys, 
grammatic sketches and _ engineering | MINIMUM SPEED MAXIMUM SPEED 
data on resistance of tower packings to 4 
a gas flow and tower sections. + POSITION POSITION t * 
n | 
s Transformers. Wagner Electric Corp., On constant speed shaft On constant speed shaft 
6400 Plymouth Ave., St. Louis, Mo.— | ® “A,” cone-feced discs cone-faced discs 
Bulletin TU34—4-page bulletin on this | and speed-changing speed-changing 
d concern’s new protected rural line trans- levers are ferthest levers are closest to- 
l, formers, with illustrations and general = gether while the V-belt 
h description of operating principles and while the V-belt runs at 
5 runs at largest diameter 
- advantages. smallest diameter be- of the discs. On vari- 
Valves. Hills-McCanna Co., 3025 N. we able speed shaft 
Western Ave., Chicago, Il].—1941 cata- conditions are reversed 
is log on this concern’s diaphragm type verse is true and shaft and this shalt runs at 
valves, with illustrations and text ma- runs at minimum speeds. ™eximum speed. 
terial on outstanding features, specifica- ‘ 
tions, service recommendations, and 
: tual data Rugged REEVES endless cord V-belt drives between two ; 
tain Ww. Michigan’ cone-faced discs which are adjustable to form infinite number of 
ee, vis.—24-page booklet illus i svi 
an driving and driven diameters. Discs are mounted on parallel 
vl concern’s washfou -sti 
aur shafts. One shaft receives power at constant speed from motor; 
other delivers pow i i - 
Com. power at infinitely adjustable speeds as V-belt 
= i7th St. and Allegheny Ave., Philadel- assumes different diameters of contact against each set of discs. 
st phia, Pa.—Publication 3006—12-page 
ie booklet giving fundamental reactions Power is transmitted positively because of non-slipping, wedge- 
ry involved in water softening, with par- 
44 ticular attention to “ionic analysis” and like action of belt. Equally important—any speed setting is main- ‘ 
ile equivalents per million’’ methods of 3 
~ interpreting water analysis. Includes tained without fluctuation because belt tension is automatically 
—3 and methods of calculation; also Pub- controlled at a// driving diameters. With this speed adjustability, 
lication 3015, 6-page folder describing 
Is. briefly and illustrating concern’s elec- positive and accurate over full range, a machine can be operated 
trical controls for proportional chemical 
la feeders for water conditioning equip- at greatest efficiency under every changing condition. . . . See that 
ment, including details of proportioner 
1is design, flow diagrams, and other data. the machines you buy are equipped with REEVES Variable Speed 
m4 Waterprect Clothing, Goodall Rubber drives—Transmission, Vari-Speed Motor Pulley or Motodrive. 
nd Co., 5 S. 36th St., Philadelphia, Pa.— 
to Catalog 203.—12-page catalog on this REEVES PULLEY COMPANY, Dept.CM, COLUMBUS, INDIANA ; 
im coneern’s waterproof boots, hats, 
el, aprons, gloves, blankets and _ other 
ng clothing for industrial purposes. : 
} Welding. Air Reduction Sales Co., ACCURATE 
on, 0 E. 42nd St., New York City—First posit! 
yn- ssue of this concern’s house organ en- 
me itled “Airco in the News” which gives 
of nformation, mostly in the form of 
illustrations, on oxy-acetylene welding. 
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INCREASED THERMAL EFFICIENCY 
CUTS PRODUCTION BOTTLENECK 


Bethlehem Thermocoil Equipment Puts More BTU’s 
to Work—Increases Finished-Product Output 50% 


With plant taxed to capacity and demand still increasing, a 
manufacturer of chemicals met the need for increased produc- 


*In addition to 250 percent 
output increase, this manu- 
facturer also gets these 


tion without drastic plant expansion. 


His own engineers’ survey of present facilities found a battery 


of flat-bottom, jacketed stills the production bottleneck. 


In full 


24-hour service these stills could handle two batches of product 
through charging, processing and discharging. 


Investigation of what to do to relieve 
this production knot led to the instal- 
lation of Bethlehem Thermocoil Stills. 


This substitution of Thermocoil units 
for the ordinary jacketed stills immedi- 
ately reduced the time-cycle of the 
a increased production to three 

atches instead of two every 24 hours, 
and accomplished other processing 
economies.* 


Why Thermocoil Cut Time-Cycle 


Better heat transfer and greater over-all effi- 
ciency were the two Thermocoil factors 
chiefly accountable for this 50% output 
increase. 


With the steel steam-heating coils cast into 
and integral with the iron walls of the 
Thermocoil stills (and tested to 6000 Ibs. per 
sq. in.), more BTU's were put to work. 


(Cut showing how coils ore cast integral with 
vesse/ walls, such as on page BT-1 in the 
catalog) 


Field Tests Determine Exact Needs 


Engineering field tests determined the correct 
length of individual coils and the correct dis- 
tribution of live steam inlets for maximum 
heat transfer and the maintenance of maxi- 
mum surface temperature uniformity under 
operating conditions. 


Temperatures beyond the range of available 
steam pressures and up to 650° F. with 
1,000,000 BTU input, can be obtained with 
the use of diphenyl or its compounds. 


Let a Thermocoil engineer check your drying, 
distilling or evaporating processes for pos- 
sible step-up of production. 


Send for Catalg CM-17 


For More Complete Details 


This 54-page catalog describes the Whys 
and Hows of the Thermocoil advantages listed 
above, with flow diagrams that show produc- 
tion hook-ups of Bethlehem Thermocoil Equip- 
ment and Bethlehem Wedge Roasters in the 
processing of nitrobenzene and aniline, simple 
vat dyes, caustic soda, hydrochloric acid, 
petroleum products, cellulose nitrate, sul- 
phuric acid and othér chemical products. 
The catalog also covers Bethlehem foundry's 
complete line of equipment for the chemical 
process industries, including nitrators, reduc- 
ers, sulphonators, mixing kettles, vacuum stills, 
retorts, autoclaves, with structural details and 
capacity charts. 


Get the full preliminary 
facts. Write for a copy of this 54- 
page catalog No. CM-17 today. 


Save time. 


BETHLEHEM, PA. 
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FIVE OTHER THERMOCOIL 
ADVANTAGES: 


1 Economy in MATERIALS by 

* cutting out spoilage of product 

in process, by elimination of 
hot spots. 


Ease of precise temperature 
* control by pressure control of 
heating medium. 


3 Fuel economy due to efficient 
* utilization of heating medium. 


4 Elimination of fire hazards by 


* isolating source of heat. 


Ease of cleaning because of 

“smooth inner surfaces. There 
are no visible heating or cool- 
ing coils in Bethlehem Thermo- 
coil equipment. 
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CONSUMPTION OF CHEMICALS RISES IN DEFENSE PLANTS, 
DECLINES IN CIVILIAN INDUSTRIES 


seasonable influences have 
entered somewhat into the rea- 
sons underlying the drop in consump- 
tion of chemicals in the non-defense 
industries, the routing of materials in 
increasing volume to the so-called es- 
sential lines of manufacture is of 
more importance especially as it prom- 
ises to be more than temporary. Actu- 
ally, production of chemicals is going 
ahead at a record rate and is moving 
to consumer industries as fast as 
turned out which means that produc- 
tion and consumption are in fair bal- 
ance. In the direct defense industries 


Chem. & Met. Index for Industrial 
Consumption of Chemicals 


June 

revised July 
29.04 28.50 
Pulp and paper.......- 22.00 22.20 
Petroleum refining..... 15.10 15.78 
Paint and varnish...... 17.64 15.90 
Iron and steel......... 13.04 13.13 
11.94 12.40 
a 4.69 4.05 
eee 3.60 3.70 


163.08 161.04 


a wide variety of chemicals are re- 
quired. This includes the manufacture 
of munitions, gases, airplanes, alumi- 
num, magnesium, ete. Data regard- 
ing the month-to-month progress of 
these industries is for the most part 
a matter of secrecy. Hence it is both 
undesirable and difficult to include 
these industries, either separately or 
in toto, in the index for consumption. 
The Chem. & Met. index, therefore, re- 
fers to industrial consumption not in- 
cluding defense plants operations. 

The preliminary index for consump- 
tion of chemicals for August is 160 
which compares with a revised number 
of 161.04 for July and 163.08 for June. 
Last year the corresponding index 
numbers were 144.96, 136.57, and 137.86 
respectively. 

As more and more chemicals are 
restricted by priorities and allocations, 
the government becomes increasingly 
important as a governor of distribu- 
tion. Actually it now appears that 
the new OPM organization will be 
virtually a dictator of uses. 

This has important implications for 
ali users of chemicals. There is 
hardly an enterprise into which the 
rules of the new agency will not reach 
sooner or later. It is very necessary 
that each consumer be prepared to 
justify his chemicals requirements. 

In some cases the new set-up is go- 
ing to compel a new program of chemi- 
cal usage. Sometimes the new pro- 
gram will consist merely of accept- 
ance of new raw materials or new 


types of manufacturing which will 
make unnecessary normal  require- 
ments for chemicals that are scarce. 
Often the shift will have to be more 
fundamental than this. It may re- 


quire a complete change in the pres- 
ent manufacturing, using old facilities 


to make new things either for the 
same old customers or for new and 
urgent defense purposes. Or it may 
mean that a manufacturer may have 
to change his distribution from the 
normal service to civilian activities. 
In such case, cutting off of old cus- 
tomers will not be pleasant. But it 
may be essential in order to justify 
continued operation of manufacture. 
In still other cases there will be 
shut-downs in customer industries 
that will cut off uses of the past. For 


example, any firm that has been sell- 


ing commodities to stove makers, re- 
frigerator builders, or manufacturers 


of many other household devices may 


find that their customers are running 


at half speed or less very soon. The 


chemical requirements will be corre- 
spondingly reduced. This is the reason 
why ordinary industrial consumption 
is declining and probably will drop 
still further as shortages increase. 

All this means a_ recasting of 


process industry plans. All this 
means that every effort must be made 
to keep closely in touch with changing 
Washington policy. All this means 
that the greatest of administrative 
agility will be necessary if process in- 
dustry is to stay on its feet and not 
be trampled in the stampede, as we 
change over to a complete war-time 
economy. 

Producers, dealers and purchasers of 
industrial solvents have been asked by 
Office of Price Administration, not to 
raise prices on these chemicals above 
the July 29, 1941, level without prior 
consultation with its office. Price 
schedules are now being prepared for 
a number of these products. It is un- 
likely that the schedules will be above 
July 29 prices and in some cases may 
be lower than prices then prevailing. 


180 rT Be 
} | | | 
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Production and Consumption Data for Chemical-Consuming Industries 


July 
Production 1941 
Alcohol, ethyl, 1,000 pr. gal at 33 ,021 
Aleohol denatured, 1,000 wi. gal ; 15,241 
Ammonia liquor, 1,000 Ib.! es 5,475 
Ammonium sulphate, tons 62,585 
11,403 
Byproduct coke, 1,000 tons. . ; 5,014 
Toluol, 1,000 gal *.. 2,534 
Naphthalene, 1,000 Ib?*...... 7,742 
Glass containers, 1,000 gr...... ; 6,291 
Plate glass. 1,000 sq. ft ; 12,463 
Window glass, 1,000 boxes : 1,281 
Rubber reclaimed, tons ; 23,111 
Consumption 
Cotton, bales. ....... 928 ,943 
Bauplesives, 1000 41,273 
Rubber, crude, tons 68 ,653 
Rubber reclaimed, tons............ 21,725 


1 Byproduct coke production 
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January— January— Percent 

July July July of gain 

1940 1941 1940 for 1941 
22,457 192,548 147 ,062 38.9 
10,442 92,354 68 , 562 34.7 
4,739 36,903 31,848 15.9 
60 , 306 430,940 402 ,007 7.2 
11,751 84,900 73 ,967 14.8 
4,632 3% ,604 30,157 11.4 

4,780 38 ,038 31,486 20.8 
8,522 121,016 87,127 38.9 
9,642 7,612 26.7 
14,299 153,175 119,256 28.4 
622 ,723 6,134,203 4,473 ,631 37.1 
22,766 181,121 154, 486 17.2 
34,472 361,294 202,148 78.7 
33 256 ,043 228 ,810 11.9 
48 493 ,831 365,655 35.1 
14,539 143 , 583 110,429 30.0 
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Production and Consumption Trends 


Where the CHEMICAL INDUSTRY 


Gets Its STEEL 


- 


WISCONSIN 


Or 


BUFFALO 


PENNSYLVANIA 


WEST 
VIRGINIA 
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Ten Well-Stocked, Strategically-Located 
Ryerson Plants for Prompt, Dependable Service 


Steel vitally needed for mainte- 
nance of America’s chemical plants 
is ready for immediate shipment at 
Ryerson! In the Ryerson stocks are 
more than 10,000 kinds, shapes 
and sizes, including many of the 
special steels used in the chemical 
industry. 

Even today, with steel diffcult to 
obtain because of the National De- 
fense Program, Ryerson continues 
with its Certified Steel Plan. Natu- 
rally, many sizes and certain prod- 
ucts are out of stock, however, for 
the most part you can depend on 
Ryerson for immediate shipment 


of a wide range of steel products. 

The Ryerson Certified Steel Plan 
is of particular value in the case of 
alloys where chemical content, physi- 
cal properties and other character- 
istics must be known with certainty 
in order to insure the best heat 
treatment response in the shortest 
possible time. 

Whatever your steel requirements, 
phone, wire or write the nearest of 
the 10 conveniently located Ryerson 
plants. For best service during the 
period of heavy demand, “open” 
orders are advisable. Stock List sent 
promptly on request. 


Joseph T. Ryerson & Son, Inc., Chicago, Milwaukee, St. Louis, — 
Cincinnati, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 
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RYERSON 
PRODUCTS INCLUDE: 


Structurals 
Bars 
Plates (15 kinds) 
Sheets (25 kinds) 
Strip Steel 
Alloy & Tool Steels 
Stainless 
Shafting 
Mech. Tubing 
Boiler Tubes 
Welding Rod 
Babbitt, Solder 
Reinforcing 
Nails, Rivets, ete. 


CERTIFIED 
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AIR RAIDS 


WITHIN 


IN the long run—the loss in 
industry due to the destruc- 
tiveness of UNCONTROLLED 
DUST—is every bit as costly 
and wasteful as the damage 
made by a high powered 
bomb. 

The “‘air raids’’ made by the 
Dust Hog in your plant day 
and night, destroying your 
equipment, spoiling your 
products, are the source of 
some of your worst losses. But 
like more than 5400 others, 
you can quickly and eco- 
nomically stop this loss— 
change it into PROFIT—by 
a PANGBORN 
Dust Collector 
installation. 
Types forevery 
requirement— 
both large and 
small. Write 
for informa- 
tion. 


THE WORLD'S LARGEST MANUFACTURER OF DUST 
CONTROL AND BLAST CLEANING EQUIPMENT 
PANGBORN CORPORATION HAGERSTOWN. MD 
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PRIORITIES AND PRICE CONTROLS ARE MORE IMPORTANT 


AS FACTORS IN THE MARKET FOR CHEMICALS 


LACING chemicals under full man- 
datory control by the Priorities 
Division of OPM is becoming increas- 
ingly important in the market for 
these products and not only affects 
open trading, accentuates the scarcity 
of many chemicals, and governs a 
good part of distribution, but also be- 
cause of the implication which this 
procedure has in the way of forecast- 
ing limits to production in several 
fields where chemicals are necessary 
raw materials. The first chemicals to 
be given priority status were borax 
and borie acid and the original order 
was later extended to cover deliveries 
through August and now it is an- 
nounced that trading in these chem- 
icals is unrestricted. In the last month 
the number of chemicals placed under 
control was rapidly expanded. The list 
now includes chlorine, formaldehyde, 
paraformaldehyde, hexamethylene tet- 
ramine, polyvinyl chloride, synthetic 
rubbers, chlorinated hydrocarbon re- 
frigerants, alcohol, acetone, potassium 
perchlorate and permanganate, toluol, 
tricresyl and triphenyl phosphates, 
phenols, and phosphorus oxychloride. 
Because producers of chemicals have 
held price advances to a minimum end 
as far as possible have controlled dis- 
tribution so as to discourage specula- 
tive trading, there has been no call 
for extensive government price con- 
trols but ceiling prices have been es- 
tablished for formaldehyde and 
requests have been made to stabilize 
prices for other chemicals as in the 
case of ammonium sulphate. Small- 
lot trading in the spot market how- 
ever, has taken advantage of the sup- 
ply situation by pushing prices far 
above the sales schedules maintained 
by producers. It is possible that some 
control over this situation will come 
into effect but some of the smaller 
consumers of chemicals are unable to 
obtain stocks from first hands and 
maintain it is preferable for them to 
obtain supplies at any price rather 
than to close their establishments. 
The weighted index for chemical 
prices continued its slow advance in 
the interval with spirits of turpentine 
attracting attention because of the 
daily fluctuations. The market gained 
strength last month on reports of 
smaller production and because of 
rather heavy buying for shipment to 
Great Britain. Rosins lagged behind 
turpentine but effective Aug. 30, CCC 
announced that offerings of 1940 loan 
rosin would be withdrawn from the 
market and this had a bullish effect. 
Prices for oils and fats resumed 
their upward movement during the 
month and closed at the highest levels 
for the year. Rumors have been rife 
regarding price limits for some of the 
vegetable oils but such action has not 
yet been taken. However, an order 
came from OPACS which proclaimed 
that purchases of fats and oils purely 
for the purpose of speculative resale 
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are prohibited. It further stipulated 
that deliveries against forward pur- 
chases must be completed within 45 
days of commitment but this did not 
include sales of crude oils by produc- 
ing mills or to the sale of imported 
oils. When this order first became 
public it created considerable con- 
fusion because, while it excepted trad- 
ing on organized commodity exchanges, 
it was open to the interpretation that 
even the sale of futures must be con- 
fined to actual consumers. The New 
York Produce Exchange which is the 
official trading center for refined cot- 
tonseed oil closed the oil ring on Aug. 
29 pending clarification of the order. 
Trading was resumed when it was 
found that the restraining order re- 
ferred only to purchases of the actual 
oil and not to futures. 

Estimate for the flaxseed crop as of 
Sept. 1, placed prospective yield at 
31,900,000 bu. compared with 31,217,- 
000 bu. the final for 1940. 

Increased transportation rates are 
going to place new burdens on super- 
phosphate. This is the inevitable re- 
sult of transfer from water to rail of 
the movement of phosphate rock and 


sulphur. 
Interstate Commerce Commission 
rulings have been issued attempting 


somewhat to alleviate this situation. 
ICC has granted approval to the rail- 
roads for a rate of $4.50 per ton to 
Norfolk for phosphate rock and the 
order authorizes a charge of not more 
than 50 cents greater for the Balti- 
more destination. Old water rates 
were $2.00 to Baltimore and $2.50 to 
Norfolk. Thus superphosphate will 
cost from $1.00 to $1.50 more per ton 
because of the necessity for rail haul 
of the rock. 

ICC has also favored sulphur for 
earlot rates to certain acid-making 
destinations. But the new sulphur 
rates by rail would normally be pro- 
hibitively higher than water rates. 
Even under most favorable conditions 
it is expected that the increase will be 
at least 50 cents per ton. 

Recent official figures showed a pro- 
duction of iron pyrites in Spain of 


CHEM. & MET. 
Weighted Index of 
CHEMICAL PRICES 


Base=—100 for 1937 


98.68 
97.12 


Producers continue to hold prices 
for most chemicals on an unchanged 
level but whatever changes take place 
are on the up side and a slowly rising 
trend is in evidence. Turpentine was 
especially prominent in the recent 
price movement. 
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104,722 tons during the first 4 months 
of 1941, but no figures are available 
on production of copper pyrites. Late 
in June two Spanish vessels cleared 
from Spanish ports with approximately 
16,000 tons of copper pyrites for the 
United States, but, the first of July, 
one of the vessels was being held at 
Gibralter on instructions from the 
Spanish Government. Substantial pur- 
chases of copper and iron pyrites from 
the Spanish- and French-owned mines 
have been made for shipment to 
Germany. 

Imports of pyrites into the United 
States from Spain during the first 5 
months of 1941 amounted to 26,500 
tons, valued at $69,000, representing 
only 30 percent of the total imports of 
pyrites during the 5-month period. 
Spain supplied 80 percent of the pyrites 
imported during the entire year of 
1940, or 325,600 tons valued at $790,- 
200, and 50 percent of the total im- 
ported in 1939, or 282,700 tons valued 
at $738,400. 

The three projects for the manufac- 
ture of acetic acid in Argentina are 
still in a preliminary stage, since con- 
siderable difficulty has been encoun- 
tered in starting production. One of 
the three firms is affiliated with a 
French company manufacturing rayon 
yarns locally. 

The United States exported to Ar- 
gentina 546,900 pounds, valued at 
$40,500, of acetic acid (100 percent) 
and 55,000 pounds, valued at $6,600, 
of acetic anhydride in 1939, and 212,000 
pounds, valued at $16,200, of acetic 
acid and 6,900 pounds, valued at $900, 
of the acetic anhydride in 1940. 

Deposits of bauxite and sulphate of 
aluminum existing in the coastal val- 
leys of Peru from the Santa River 
Valley in the Department of Ancash to 
the Chaneay Valley in the Department 
of Labayeque are reserved for the State 
by resolution dated July 7, 1941. 

Another decree of the same date de- 
clared deposits of bauxite and natural 
alums in any form to be considered as 
mining property in accordance with 
the dispositions of the Mining Code. 
The prologues of the two decrees state 
that it is necessary to conduct in- 
vestigations to determine the possibili- 
ties of exploiting the minerals, in 
view of the current demand in the min- 
ing and metallurgical industries. 


CHEM. & MET. 
Weighted Index of Prices for 


OILS & FATS 
Base=100 for 1937 
127.37 
122.80 
67.43 


Regulations bearing on the sale of 
oils had no effect in the way of check- 
ing the rising price trend. Crude 
cottonseed oil was a leader and other 
oils fell into line. Animal fats also 
were higher with good buying interest 
in tallew for soap account. 
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IF IT’S A DIFFICULT MIXING JOB 
WE'RE INTERESTED 


This business of mixing things efficiently and economically has been a 
specialty with us for over 40 years—during which time we have designed and 
built such a complete line of mixers that you would have difficulty naming a 
material our machines have not coped with—everything from feathers to fertilizer. 
from pepper to plastics—each job getting the full cooperation of engineers who 
know the problems involved. 


If you want to look over the Robinson machines that mix faster, better, cheaper, 
drop us a line today requesting Bulletin No. 32-E. 


ROBINSON MANUFACTURING COMPANY 
72 PAINTER STREET, MUNCY, PA. 
Kindly send particulars on your equipment 
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ACID-PROOF FLOORS 


: x This Atlas Floor happens to be in a metal-plating room. Day af 
day, there are dumped upon it such. chemicals as: NITRIC 
ars ‘ : i CHROMIC, SULPHURIC, HYDROCHLORIC, PHOSPHORIC a A 
HYDROFLUORIC ACIDS, CAUSTIC SODA, TRICHLOR 
CHEMICAL PROCESS LENE, TOLUENE and OILS. 
Whether yorr chemical process equipment must EQUIPMENT The floor immediately below carries expensive equipment A 
withstand Acids, Alkalies, Corrosive Salt Solutions —individually or alternately — products and no chances can be taken with possible leakage. A 
you can have ef Atlas Lining upon which you can depend for uninterrupted, floor on which such corrosives and devastating chemicals are « 
trouble-free service. must be absolutely tight. ATLAS Materials, ATLAS Design A 
ATLAS Linings are applied to equipment of every type and size. These linings are Se 
giving entire satisfaction and are promoting operating efficiency in practically every 
branch of chemical industry. | 
ATLAS MATERIALS OF CONSTRUCTION 
*Tegul-VITROBOND acid-proof cement. BI 
*Carbo-VITROBOND cement for hydrofluoric and nitric Bi 
acids, 
*KOREZ— infusible resin cement—inert to all acids at tem- 
peratures to 350° Fahr.—except nitric and chromic; also 
inert to greases and solvents. 
*Carbo-KOREZ— infusible resin cement—withstands acids, Cs 
alkalies, solvents, oils and greases at temperatures to 350° : a 
Fahr. 
ALKOR— infusible resin cement—inert to all alkalies, re- & 
gardless of concentration, as well as the non-oxidizing acids Co 
at temperatures to 350° Fahr. C 
REW BON — Seamless rubber linings. 
ZEROK—synthet:c resin linings. 
ATLAS ACID-PHOOF BRICK AND TILE Fu 
Fully protected by patents. 
( ily 
Le 
Installed ir nationally known shipbuilding yard, this tank has been subjected to “ 
the hardest kind of service since it was built in 1935. In addition to sulphuric 
acid solution heated by steam jets, the walls and bottom of this tank withstand ca > 
he ichled you. For Technical Bulletin No, 2-C, address our Engineering Divis 
ering from the heavy p ing p here at Mertztown, Pa, 
Lit! 
Ma 
MERTZTOWN, PENNSYLVANI 
COMPANY PENNA. 
*ATLANTA, Georgia *CHICAGO, Illinois *DALLAS, Texas *DETROIT, Michigan 
175 Spring St., S.W. 333 N. Michigan Ave. 3921 Purdue Street 2970 W. Grand Blvd. 
*KANSAS CITY, Kansas NEW YORK CITY PITTSBURGH, (10) Pa. TORONTO, Ontario 
1913 Tauromee Ave. 280 Madison Ave. Old Boston Road McRae Engineering Equipment, | CH 


The ATLAS MINERAL Products Company of CALIFORNIA — REDWOOD CITY, California 


11 King Street, West 
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INDUSTRIAL CHEMICALS 


Acetone, drums, Ib ee 
Acid, acetic, 28°), bbl., ewt...... 
Glacial 99.5%, drums. . 
U.S. P. X1, 99.5%, dr.. 
Boric, bbl., ton : 
Citric, kegs, lb. 
Formic, cbys., Ib 
Gallic, tech., bbl., Ib 
Hydrofluoric 30°, drums, Ib. 


Lactic, 44%, tech. light, bbl., Ib.| 


Muriatic, 18°, tanks, ewt 
Nitric, 36°, carboys, Ib. 
Oleum, tanks, wks., ton 
Oxalic, crystals, bbl., Ib 
Phosphoric, tech., 
Sulphuric, 60°, tanks, ton.. 
Sulphuric, 66°, tanks, ton...... 
Tannic, tech., bbl., Ib......... 
Tartaric, powd., bbl., Ib....... 
Tungstic, bbl., Ib 
Alcohol, amyl 
From Pentane, tanks, lb... 
Alechol, Butyl, tanks, Ib 


Aleohol, Ethyl, 190 p'f., bbi., gal.| 


Denatured, 190 proof 


| 
No. 2 special, dr., gal. wks.. . | 
Alum, ammonia, lump, bbl., Ib. . .; 


Potash, lump, bbl., Ib. 
Aluminum sulphate, com. 
cwt. 
Iron free, bg., cwt 
Aqua ammonia, 26°, drums, lb... 
tanks, Ib 
Ammonia, anhydrous, Ib... 
tanks, Ib... 
Ammonium carbonate, 
tech., casks, lb. 
Sulphate, wkse., cwt........... 
Amylacetate tech., from pentane, 
tanks, lb... ‘ 
Antimony Oxide, Ib....... 
Arsenic, white, powd., bbl., Ib.... 
Red, powd., kegs, lb. 
Barium carbonate, bbl., ton..... . 
Chloride, bbl., ton. . 
Nitrate, casks, Ib 
Blanc fixe, dry, bbl., Ib........ 
Bleaching powder, f.ob., wks., 
Borax, gran., bags, ton...... 
Bromine, es., lb 
Calcium acetate, bags........... 
Arsenate, dr., Ib 
Carbide drums, Ib......... 
Chloride, fused, dr., del., ton... 
flake, dr., del., ton. 
Phosphate, bbl., Ib... .. 
Carbon bisulphide, drums, Ib... . 
Tetrachloride drums, gal...... 
Chlorine, liquid, tanks, wks., lb... 
Cylinders. 
Cobalt oxide, cans, Ib 
Copperas, bgs., f.c.b. wks, ton... . 
Copper carbonate, bbl., Ib....... 
Sulphate, bbl., ewt. 
Cream of tartar, bbl., Ib....... 
Diethylene glycol, dr., Ib........ 
Epsom salt, dom., tech , 
Ethyl acetate, drums, Ib..... ; 
Formaldehyde, 40%, bbl., Ib... .. 
Furfural, tanks, Ib......... 
Fusel oil, drums, lb. % 
Glaubers salt, bags, cwt...... 
Glycerine, ¢.p., drums, extra, Ib. 
Lead: 
White, 


basic carbonate, dry 


casks, Ib 


ebys., Ib... .! 


bags,| 


powd.| 


White, basic sulphate, sck., Ib.. 

Red, dry, sck., Ib See 
Lead acetate, white crys., bbl., Ib.| 
Lead arsenate, powd., bag, Ib... .| 
Lime, chem., bulk, ton 
Litharge, pwd., esk., Ib : 
Lithopone, bags, Ib ; 
Magnesium carb., tech., bags, Ib.. 


79.00 -81.00 
094 10 
| .034- .04 
2.00 — 2.10 
43.00 
.32 
3.00 
.072 
04} 05 
19.00 —24.50 
20.50 -25.00 
.73 
.73 .80 
2.00 - ; 
. 06 
1.84 — 1.87 
18.00 —19.00 
18 - .20 
5.00 — 5.25 
.52 
22 .23 
1.90 2.00 
.06 
.09 
.19 
1.05 — 1.10 
14§—...... 
.12 13 
11 
8.50 
.0385-— .04 
064 


094 10 
035 04 | 
2.00 — 2.10 
43.00 -..... 
.30 32 
3.00 
07}— .C72 
04) 05 


| Current Price| Last Month 
| 
$0.08}-$0.09 |$0.08)-$0.09 
3.18 — 3.43 | 3.18 - 3.43 
8.68 -10.00 8.68 -10.60 
.}10.56 - 11.00 |10.50 -11.00 
106.00 —111.00 | 106.00 111.00 
20 .23 .20 .23 
.11 10j— | 
1.05 — 1.15 | 1.05 — 1.15 
08 08} 
064 063) .064— .06} 
| 1.05 | 1.05 
05 054 5 054 
18.50 —-20.00 |18.50 
103— .12 103— .12 
O84 
113.00 3.00 
{16.50 50 
| .64 64 
63 
nom. 
121 
.10 10 
6.04 6.04 
.33 
.033— .04 035-04 | 
.04 04} 033 04 | 
1.18 — 1.40 | 1.15 - 1.40 
1.85 - 2.10 | 1.85 - 2.10 
.03} .02}- .03 
| .02 .023| .02 023 
| .16 
| .044- 044 
| .12 09 12 
1.45 
15 
.13- 
.044] .03}— .04 
nom... nom ee 
55.00 -60.00 155.00 60.00 


20.50 —-25.00 
07} 
66} 
66} 73 

1.75 
.06 
1.84 1.87 
18.00 -19.00 
.18 .20 
5.00 25 
.52 
.22 
1.90 2.00 
174 19 
1.05 1.10 
OTi-.... 
0835... 
12 
ll 
8.50 
0735 
.0385-— .04 
.06)— 


Last Year 


$0 .07}-80.08 


2.23 - 2.48 
8.43 8.68 
10.25 -10.50 
106.00 111.00 
.20- .23 
90 — 1.00 
OS — .O8} 
06; 


1.05 


05 05} 
18.50 —20.00 
10} 12 
13.00 
16.50 
4 6 
.101- 
5.98 
. 29} 
-03} 04 
03? OF 


044 

09 12 

03 .034 

17 .18 
32.50 -57.50 


O8} .10 
03} .04 
2.00 - 2.10 
43.00 -51.00 
. 30 .32 
1.90 
.06}— 
04; .05 
19.00 -24.50 
20.50 -25.00 
07% Os 
66}- 73 
1.75 
054 .06 
1.84 1.87 
18.00 -19.00 
.10 .16 
4.60 — 4.85 
22 .23 
1.80 — 2.00 
07 
.06 
.09 
. 16 - 17 
.95 1 
12 
11 
8.50 
. 036 
06) 064 


The accompanying prices refer to round 


lots in the New York market. 


Where it 


is the trade custom to sell f.o.b. works, 
quotations are given on that basis and 
are so designated. Prices are corrected 

to September 12 
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tanks, gal. . 
Synthetic, tanks, gal.......... 
Nickel salt, double, bbl., Ib... ... 
Orange mineral, esk., Ib......... 
Phosphorus, red, cases, Ib... ... . 
Yellow, caves, Ib 
Potassium bichromate, casks, Ib. . 
Carbonate, 80-85%, cale 


Chlorate, powd., Ib... 


Nitrate, Ib. 

Permanganate, drums, lb. . 

Prussiate, yellow, casks, Ib.... . 
Sal ammoniac, white, casks, lb... 
Salsoda, bbl., ewt. 
Salt cake, bulk, ton. 


Soda ash, light, 58°;, bags, con- 


tract, ewt..... 
Dense, bags, ewt. . 
Soda, caustic, 76°, 
cwt 
Acetate, del., bbl., Ib... 
Bicarbonate, bbl., ewt 
Bichromate, casks, Ib......... 
Bisulphate, bulk, ton.......... 
Bisulphite, bbl., Ib... ......... 
Chlorate, kegs, Ib............. 
Cyanide, cases, dom., Ib... .... 
Bb... 
Hyposulphite, bbl., ewt....... 


Metasilicate, bbl., ewt........ 
Nitrate, bulk, cwt............ 
Nitrite, oaske, Ib............. 
Phosphate, tribasic, bags, Ib 
Prussiate, yel. drums, Ib... .... 
Silicate (40° dr.) wks., ewt..... 
Sulphide, fused, 60-62%, « 


ir. lb. 
Sulphite, erys., bbl. Ib 
Sulphur, crude at mine, bulk, ton. 
Chloride, dr., Ib as 
Zine, chloride, gran., bbl., Ib... .. 
‘Carbonate, bbl., Ib... ........ 
Dust, bbl., Ib... .... 


Zine oxide, lead free, bag, ss | 
5 >. 06? 


5% lead sulphate, bags, | 
Sulphate, bbl., ewt............ 


esk., 


solid, drums, 


358 
z 


16.00 


ton 
= 


. 13} .13} 
.40 .42 
.18 .25 
.10 
.064 
.10 
07 
054-— .06 
19}— .20 
.17 - 18 
.0515- .06 
1.00 1.05 
2.30 3.00 
1.70 2.00 
.O7i-— .08 
16.00 -17.00 
.03 .04 
.06} 
.14 15 
.08 .09 
2.40 - 2.50 
2.35 2.40 
2.35 
.10} -ll 
.80 85 
.023 .03 
16.00 -..... 
.03 .04 
.08 
1.60 — 3.00 
55 - 
.30)-.... 
.05 . 06 
14 15 
.33 .35 
064 
06} 
3.15 3.25 


Current Pree Last Month | Last Year 


OILS AND FATS 


Castor oil, 3 bbl., Ib. 

Chinawood oil, bbl., b 
Coconut oil, Ceylon, tank, N. Y., 
Corn oil crude, tanks (f.o.b. mill), 


Cottonseed oil, crude (f.o.b. mill), 


Rapeseed oil, refined, bbl., Ib. .... 
Scya bean, tank, lb. ée 
Sulphur (olive foots), bbl., Ib... . 
Cod. Newfoundland, bbl., gal... . 
Menhaden, light pressed, bbl., Ib. 

Crude, tanks (f.o.b. factory), 


Current Price Last Month 


. 106 
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104 


$0.114-$0.12 |$0.114-80.12 
| 33 


$0.10; 


061- 


Last Year 


| 
<P ii 
ii 
be 
ig 
42 42 
25 25 
Day af .10 | .09 
NITRIC 064-07 065-07 
1.13 - 1.40 Hydroxide tic potash) dr.,Ib.|_ 07 | .07 074 
023 03 05} .06 .06 
02°— [023 | .194- .20 
kage. | 1.60 — 4.05 1.00 — 1.05 
17.00 —.. Me 
are 
WILL be 
2.30 — 3.00 2.30 — 3.00 4 
.045- .06 05 
1.70 2.00 1.70 — 2.00 
07} Os .06j- .07 
16.00 —17.00 15.00 —16.00 
03 04 03 .04 
| .063— .06 .06}— .064 
| .14 15 14 15 
| 08 07 .08 
| 2.40 2.40 — 2.50 
| 2.35 2.35 2.40 
1.@ -... 
.063-— .07 .06}- .07 
| 2.35 2.25 -..... 
s, . 03 . 03 .02}- .03 
.03 .03 .04 
07 07 074 
1.60 — 3.00 1.60 3.00 
5D 
05 .06 05 06 
4- 14 15 
33 .33 
y 
06} 
3.15 - 3.25 | 2.75 - 3.00 fs 
| 
| | 
Linseed oil, raw car lots, bbl., Ib.. 4 . O84 
gal .60 .60 -...... . 30 
Grease, vellow, loose, Ib......... . 034 


4% 
12737 
108 
OILS AND FATS 
— al 
= = 
gigigiziz 
5 98 | 
WAAL 
2 
H 
JFMAMJ JASONDJFMAMJ JASONDJFMAMJJASOND JFMAMJJAS \JFMAMJJASONDJFMAMJ JASONDIJFMAMJ JASOND JFMAMJJAS 
100 ~ 7 
95 | | | ALL COMMODITIES = 105 NON-FERROUS METALS 
= |. BUREAU OF LABOR STATIS TICS __ 100 } ENG/NEER/ING AND MINING INDEXES 
+ 5 90 | 
939 
3 65 + ——+ 
| | | 
| =) | 
Feb. Mar. Apr. May June July Aug Sept Oct. Nov. Dec Dec. Jan. Feb. Mar. Apr. May June July. Aug. Sept. Oct. Nov. Dec. 
Coal-Tar Products Miscellaneous 
Current Price | Last Month Last Year Current Price | Last Month Last Year 
Alpha-napthol, crude bbl. -++/$0.52 -$0.55 |$0.52 -$0.55 [$0.52 -$0.55  Barytes, grd., white, bbl., ton. . . . /$22. 00-€25.00 igoo. 00-€25.00 $22.00-$25.00 
Alpha-naphthylamine, bbl., | .32 - 32- .34| .32- .34 Casein, tech, bbl, Ib............. .13 
Aniline oil, 15- .16 -15- .16 .16 China clay, dom.., f.o.b. mine, ton. ~20. 00 8.00 -20. 00 8.00 -20.00 
Aniline, salts, bbi., Ib........... - .24 -22- .24 -22- .24 colors 
Bensaldeh de, 85 - .95 85 - .95 -85- .95 arbon gas, black (wks.), lb. .0335- .30 .0335- .30 .028- .30 
Bensidine base eee] .75 -70- .75 .75 Prussian blue, bbl., Ib... ...... .36- .37 .37 - .37 
Bensoic acid, 156] 156 Ultramarine blue, Ib......| .26| .11- .26| .10- .26 
Benayl chloride, tech., dr., -23- .25 -23- .25 .25 Chrome green, bbl., Ib........| .214- .214- .30 
Creel DBP. tech., drums, -2- .24 -23- .24 - .24 - .80 .75 .80 75 - .80 
-10}- .103] .10}- .103) .09)- .10 Vermilion, English, bbl., Ib 3.25 .20 - 3.25 nom 
Creaylio acid, dr., bo 8 -7%6- .78 .60 Chrome yellow, C.P. bbl., 
Diet ylaniline, dr., « 40- .45 40- .45 Feldspar, 0. 1 (£.0.b.N.C.), to .50 7.50 .50 7.50 | 6.50 7.50 
bbi., - .25 -23 - .25 -23—- .25 Graphite, Ceylon, lump, bbi., -| .08- .10 - .10 - 
Dinitrotoluol, .19 18- .19 .16 Gum copal .09 - .30 .09 - .30 .06- .30 
Dip oil, 15%, -23- .25 .25 . Manila, 98 - .15 - .14 - .14 
.45- .50 45- .55 45- .50 Kauri, cases, lb -18- .60 .18- .60 .18)- .60 
Naphthalene, flake, bbl., 07 = .07 .07% Kieselguhr (Lob. mines), ton 7.00 -—40.00 | 7.00 -40.00 | 7. —40. 
Nitrobensene, dr., Ib....... 108 = .09 | .08- .00| .08- .09 Magnesite, calc, 00 -..... 165.00 - ..... 
Para-nitraniline, bbl., !b... 47 - .49 47 - .49 47 - Pumice stone, ‘pol, 05 - .08 05 - .07 
Phenol, U.S.P drums, Ib. Imported, nom nom 03 - .04 
Picrie acid, b bbi., 35- .40| .85- .40] .35- .40 Rosin, H., 100Ib............... 9.26 = 
Pyridine, dr., gal......... .| 1.70 — 1.80 | 1.70 1.80 | 1.70 1.80 Turpentine, cece 
Resorcinol, (ls oes 7- . - .80 -75- .80 hellac, o , fine, bags, Ib.... 
Salicylic acid, tech., 33 - .40 -33 - .40 -33 - .40 bags, Ib... 
bbl ib -86- .88 . -86- .88 Soapetone o.b. Vt), bags, ton. ‘110.00 -12.00 }10.00 -12.00 |10.00 -12.00 
ol, drums, works, gal........|  .32 ..... .30-.. ® Tale. 200 (f.0.b. V1.), ton. .| 8.00 - 8.50 | 8.00 - 8.50 | 8.00 - 8.50 
‘com, Ge coves 200 mesh (f.o.b. Ga.), ton.....| 6.00 — 8.00 .00 - 8.00 | 7.50 -11.00 
Industrial Notes 
Cuatn Bett Co., Milwaukee, has an- Indiana, Wisconsin, and part of Illinois at 3615 Olive St., St. Louis, with R. M. H. 
nounced that J. Walter Snavely, district with headquarters at 844 Rush St., Chi- Hemfelt as assistant. E. R. Huckman, 
manager in the Houston territory for seven cago. formerly manager at St. Louis has been 


years, has returned to the sales depart- 
ment of the conveying and engineering 
division at Milwaukee. 


GOLWYNNE MAGNESITE AND MAGNESIA 


Corr., New York, has changed its name 
to Golwynne Chemicals Corp. 
MICHIGAN ALKALI Co., consoli- 


dated its general sales and executive offices 
in the Ford Blidg., Detroit. An eastern 
branch will be maintained at 60 East 42d 
St.. New York, and branch offices also 
will be maintained at Chicago, Cincinnati, 
and St. Louis. 


Chicago, has 
at Harrison 


WHEELCO INSTRUMENTS Co., 
moved into its own building 
and Peoria Streets. 


AMERICAN ENGINEERING Co., The Hele- 
Shaw Pump Division, Philadelphia, has ap- 


pointed R. S. Ernst as representive in 
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has acquired the assets of Celo Mines, Foop MACHINERY CorpP., Peerless Pump 
Inc., at Burnsville, N. C., under the cor- Division, Los Angeles, has moved its east- 
porate title of Mas Celo Mines, Inc. ern offices and manufacturing facilities 

THe DIcaLitE Co., New York, has opened from Massillon, Ohio, to a new plant at 
a branch office in the Ellicott Square Bldg., 1250 Camden Ave., S. W., Canton. 


Buffalo, 
Also a branch 
Cleveland, with H. L. 

HaNnDy & 


brought J. W. 
office 


MUNN AND STEELE, INC., Newark, N. J., 


ger. 


THE OHMITE MANUFACTURING Co., 
cago, has completed an addition to its plant 
on West 
production space. 

THE 
appointed E. 


to New York to act as sales mana- 


with A. B. Leachy as manager. 
office at 629 Euclid Ave., 
Dunham in charge. 


HARMAN, New York, has 
Colgan from the Toronto 


Chi- 


Flournoy St., which doubles its 


Foxporo Co., Foxboro, Mass., has 


B. Miller manager of its office 


Lexington Ave., 
calcium metal. 


its 


CLARK Bros. Co., 
opened a Pacific Coast office in charge of 
A. K. Hegeman at the plant of the Pacific 
Pump Works, 


INnc., Olean, N. 


transferred to the New York territory. 


Huntington Park, Calif. 


BAILEY METER CO., 
operating 
Curtis Bldg., Detroit. 
charge assisted by R. F. Hanson and R. T. 
Cowan. 

ELECTRO METALLURGICAL CORP., 
has appointed Charles Hardy, Inc., 420 
as its sales agency for 


N. M. 


Cleveland, 
own branch office in the 
Barnet is in 


Y., has 


is now 


New York, 
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Insure your Supply Solvents 


.. . and lower your costs with a “Columbia” 


Activated Carbon Solvent Recovery Plant 


O assure yourself an adequate supply of sol- 

vents and to lower your operating costs, it is 
now more important than ever to recover solvents 
vaporized in your operations. You can do this 
efficiently, safely, and at low cost with the 
“Columbia” Activated Carbon system. Recovery 
plant efficiencies usually exceed 99 per cent.* 
Recovered vapor concentrations are automatically 
maintained well below the explosive range. This 
is an important safety feature. Recovery expense 
is sometimes less than 0.2 cents a pound, and 
almost never exceeds 1 cent a pound. 

We can design and supply complete ‘“Colum- 
bia” Activated Carbon plants with guaranteed 
operating characteristics to recover almost all 
volatile solvents or solvent mixtures. This ability 
is fortified by more than 15 years’ experience 
in the design of solvent recovery plants, both 
large and small, for many industries; by our 
broad knowledge of the production, separation, 
and purification of solvents; by the help of affili- 
ated companies in the selection of special alloys 
and the fabrication of equipment for optimum 
performance; and by our development of special 
solvent recovery grades of activated carbon for 
maximum efficiency and long service life. 

*Less than one per cent of the solvent vapors collected from the 
vaporizing operation is lost. Over-all recoveries of all solvent 


used vary with the vaporizing operation and the type of vapor- 
collecting system, but have been higher than 95 per cent. 


The word ‘‘Columbia”™ 


ses For Which 


Supplied 
Plants In- 


L 


Rotograv™ ure 


and 


Some Solvents That Can Be Readily 
Recovered with the “Columbia” 
Activated Carbon System 


ALCOHOLS 
Methanol, ethanol, isopropanol, butanol. 


CHLORINATED COMPOUNDS 
Carbon tetrachloride, ethylene dichloride, 
dichlorethylene, trichlorethylene, perchlore- 
thylene, methyl chloride, methylene chlo- 
ride, propylene dichloride, trichloracetylene. 
ESTERS 
Methyl acetate, ethyl acetate, isopropyl ace- 
tate, butyl acetate, amyl acetate. 
ETHERS 
Ethyl ether, isopropyl ether, 


HYDROCARBONS 


Benzol, toluol, xylol, petroleum ether, min- 
eral spirits, naphtha, gasoline. 


KETONES 
Acetone, methyl ethyl ketone, hexone. 


MISCELLANEOUS 
Carbon bisulfide, and others. 


WRITE FOR THIS BOOK. 


For further information about the 
“Columbia” Activated Carbon sys- 
tem and its profitable use, send for 
this 32-page book. When you write 
for a copy, tell us the nature of 
your operation, what solvents you 
vaporize, and how you collect the 
vapors, so that we can help you 
estimate what and where you can 
save. No obligaton, of course. 


is a registered trade-mark of Carbide and Carbon Chemicals Corporation, 
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nepresentative Indust For informatic concerning Activated Carbon, 
We Have Designed Cap BI DE AND YN ‘HEMICAL S cc PORA ON 
30 Bast qand Serect, New York,NY. 
420 PRODUCERS OF SYNTHETIC ORGANIC CHEMICALS 
NG 


New England... 
Middle Atlantic... 


South.... 


Middle West... ... 


———Current Projects. ————Cumulative 1941———— 

Proposed Proposed 
Work Contracts Work Contracts 
$300 ,000 $2,825,000 $4 378,000 
14,000 ,000 $835 ,000 27 ,600 ,000 32,537 ,000 
800 , 000 1,041,000 43 , 593 ,000 216,691,000 
440,000 1,405 ,000 4,805,000 116,643,000 


25,500,000 
11,540,000 


11,040,000 57,805,000 111,300,000 
13 , 222 ,000 31,060,000 
1,972,000 1,935 ,000 


$14,321,000 $151,822,000 $514,544,000 


West of Mississippi... . 
wee 
Navy Dept. Defense 


Plant Corp. will 


finance project. Estimated cost $150,000. 


Tex., Deer Park—Shell 


Refining Co., Shell N. 


Bldg., Houston, plans to construct an avia- 
tion gasoline refining unit. Estimated cost 


Bros., Lexington, at $41,277. 


Ark., Magnolia-——Shell Oil Co., El Dorado, 


recover lead, zinc and cadmium from slag. 


plans to increase the capacity of its casing- Md.. Baltimore—-Baugh Chemicai Co., 25 

head plant from 15,000,000 to 20,000,000 South Calvert St., has awarded the con- 

ft. daily capacity Estimated cost $200,000. tract for a 1 story, 75x75 ft., 1 story 

5Ox132 ft. and 1 and part 2 story, 50x240 

at Idaho, Kellogg—-Bunker Hill & Sullivan Min ft. storage warehouses to Lumbach & 

‘ ing & Concentration Co., Kellogg, plans to Williams, 30 West Biddle St. Estimated 
€ construct a fuming plant at its smelter to cost $75,000. 


Estimated cost $500,000 Mich.. Detroit—-Sulphite Pulp & Paper Co., 
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9125 West Jefferson Ave., has awarded 
Ill., Monsanto—(Br. East St. Louis)--War the contract for a 1 story plant addition 


49, to Rogers & Sons Construction Co., 71 
John St., New Brunswick. 


J., Rahway—Merck & Co., 126 East 
Lincoln Ave., has awarded the contract 
for a 2 story, 50x100 ft. addition to re- 


$300,000. search chemistry laboratory building to 
‘ Walter Kidde Constructors, Inc., 140 Cedar 
: PROPOSED WORK Vt., Brattleboro—American Optical Co., Me- St., New York, N. Y. 
chanie St., Southbridge, Mass., plans to 
Arkansas—-Aluminum Co. of America, Gulf construct a lens grinding plant. Project N. Y., Glens Falls—Imperial Paper & Color 
Bldg., Pittsburgh, Pa., plans to construct will be financed by Defense Plant Corp. Corp., Warren St., has awarded the con- 
an alumina plant here to have an annual Estimated cost $300,000. tract for 45x150 ft. factory to Charles E. 
capacity of 400,000,000 Ibs., also an alumi- Waggaman, Glens Falls. Estimated cost 
num smelting plant to have a capacity CONTRACTS AWARDED $40,000. 
of 100,000,000 Ib Sites have not been 
selected. Both plants will be for the War Ky., Lexington—Department of Highways, 
Dept. and will be financed by Defense Lexington, has awarded the contract for —— — —, nner aad 
Plant Corp. Estimated cost $13,000,000 and a highway materials research laboratory awarded the contract fer _ constructing 1 
$11,000,000 respectively. at the University of Kentucky to Skinner and 2 story, 70x20 ft., 70x142 ft. and 


24x35 ft. additions to its plant to Gaylord 
S. Guenther & Co., 611 8th St., Niagara 
Falls. Estimated cost including equipment 
$40,000. 


N. Y., Niagara Falls—Great Lakes Carbon 


Corp., Pine Ave., Niagara Falls, has awarded 
the contract for a 70x200 ft. addition to its 
plant to Laur & Mack Contracting Co., 1400 
College Ave., Niagara Falls. Estimated cost 
$50,000. 


N. Y., Niagara Falls—National Carbon Co., 


Inc., Highland Ave., has awarded the con- 
tract for 93x450 ft. and 134x210 ft. plant 
buildings to Secrufari Construction Co., Inc., 
825 15th St. Estimated cost $200,000. 


N. Y., Niagara Falls—Vanadium Corp. of 


America, Saunders Settlement Rd., has 
awarded the contract for a laboratory to 
Rust Engineering Co., Clark Bidg., Pitts 
burgh, Pa. Estimated cost $40,000. 


O., St. Marys—St. Marys Manufacturing Co., 


St. Marys, has awarded the contract for a 
pliofilm plant addition to G. Everett Knowl 
ton & Son, Holley Bildg., Bellefontaine. 
Estimated cost including equipment $500,000. 


Pa., Foster Brook (Bradford P. 0.)—-Kendall 


Refining Co., 0. Koch, Pres., Kendall Ave., 
will improve and construct additions to its 
plant. Work will be done by own forces 
and separate contracts. Estimated cost will 
exceed $40,000. 


Pa., Philadelphia—Atlantic Refining Co., 260 


South Broad St., has awarded the contract 
for a T70x215 ft. warehouse addition to 
Lauter Construction Co., Otis Bldg. Esti- 
mated cost $40,000. 


Pa., Port Allegany—-Pittsburgh Corning Glass 


Corp., Port Allegany, has awarded the con- 
tract for a manufacturing building to H. K. 
Ferguson Co., Hanna Bldg., Cleveland, 0. 
Estimated cost $150,000. 


Tex., Freeport—Dow Chemical Co., Freeport, 


and Midland, Mich., has awarded the con- 
tract for the construction of a synthetic 
ammonia plant to Austin Co. and M. K. 
Kellogg Co., M & M Bidg., Houston. Project 
will be financed by Defense Plant Corp 
Estimated cost $11,000,000. 


W. Va., Fairmont—wWestinghouse Electric & 


* Dept., 20th and Constitution Aves., N to W. J. C. Kauffman Co., 10610 Shoe- 
Wash., D. C., plans to construct a plant maker Ave., Detroit Estimated cost $40,- 
to manufacture protective chemicals for O00. 
, the Chemical Warfare Service, Monsanto 
Ave. and Falling Springs Rd Estimated Mich., Kalamazoo—Upjohbn Co., has awarded 
cost $400,000 the contract for a 1 story, 150x280 ft 
factory and warehouse addition to chemical 
Ind., Mt. Vernon--Indiana Farm Bureau, R. L. plant to Miller-Davis Co., Kalamazoo. Es- 
Booker, Mgr, plans to alter refinery here timated cost $75,000. 
to manufacture high octane gasoline Esti 
mated cost including equipment $40,000 or N. J., Elizabeth—Linde Air Products Co., 
more. Linden Ave., E., has awarded the contract 
for altering and constructing addition to 
La., Cedar Grove —Brown Strauss Corp., 1446 its plant to Ochswald Construction Co., 
. Guinotte 8St., Kansas City, Mo., and 854 Clinton Ave., Newark. Estimated cost 
‘ Shreveport, La., plans to improve and en- $40,000. 
large existing refinery at Cedar Grove near 
Shreveport Estimated cost $100,000. N. J., Hillside—Bristol-Myers Co., Hillside, 
- has awarded the contract for a 5 story 
Mo., St. Louis —Laclede-Christy Clay Products manufacturing building to Wigton-Abbott 
bs Co., 411 North 7th St., plans to construct Corp., Plainfield, N. J. Estimated cost will 
additions to its plant on Manchester Ave exceed $40,000. 
near Kingshighway Bivd Estimated cost 
including equipment $1,000,000 Til., Chicago Heights -Victor Chemical Co., 
141 W. Jackson St., Chicago, Ul., has 
Nev., Las Vegas--Bine Diamond Gypsum awarded the contract for a 3 story, 75x110 
Mines, I. King, Mer., plans to construct ft. addition to plant to J. W. Snyder Co., 
a plant here for the manufacture of gyp- 307 N. Michigan Ave., Chicago. Estimated 
: sum products Estimated cost $40,000. cost $75,000. 
N. Y., Massena—Aluminum Co. of America, Til., Chicago——U. 8S. Chemicals, Inc., 380 W. 
Gulf Bidg., Pittsburgh, Pa., plans to con 38th St., Chicago, has awarded the contract 
struct an aluminum smelter here to have for constructing a 2 story, 150x200 ft. 
an annual capacity of 150,000,000 Ib. Plant warehouse at Stickney, Cook County, to 
me will be for War Dept. and will be financed W. J. Barney Corp., 101 Park Ave., New 
- by Defense Plant Corp Estimated cost York, N. Y. Estimated cost $175,000. 
$14,000,000 
Ind., Jeffersonville -- Colgate-Palmolive-Peet 
. Ore., Bonneville—Aluminum (Co. of America, Co., 105 Hudson St., Jersey City, N. J., 
“x Gulf Bidg., Pittsburgh, Pa., plans to con has awarded the contract for constructing 
struct an aluminum smelter here to have a manufacturing building to Turner Constr. 
an annual capacity of 90,000,000 Ib Plant Co., 420 Lexington Ave., New York, N. Y. 
‘ will be for War Dept. and will be financed Estimated cost $500,000. 
by Defense Plant Corp. Estimated cost 
$11,000,000. Mo., St. Louis—-Monsanto Chemical Co., 1700 
South Second St., St. Louis, has awarded 
Tenn., Memphis—Tennessee Powder (Co., ¢/o the contract for constructing a 1 story, 
EB. I. du Pont de Nemours & Co., Du Pont 60x120 ft. warehouse at 137 West Russell 
Bldg., Wilmington, Del., plans to con- Ave., to Fruin-Colnon Contracting Co., 502 
struct a powder plant here for the War Merchants-Laclede Bldg., St. Louis.  Esti- 
Dept. Project will be financed by Defense mated cost $40,000. 
- Plant Corp. Estimated cost $550,000 
N. J.. New Brunswick—Johnson & Johnson, 
Be Tenn., Nashville-—Tennessee Products Corp., 500 George St., have awarded the contract 
a American Natl Bank Bldg., plans to re- for second floor, 70x120 ft. addition to 


condition ferro-manganese furnace here for Bidz. No. 11 and alterations to Bldg. No. 


e CHEMICAL & 


Mfg. Co., Geo. H. Parkman, Dir. Building 
Construction & Maintenance, East Pitts- 
burgh, Pa., will construct a 2 story, 240x450 
ft. glass manufacturing plant here. Work 
will be done by separate contracts. Esti- 
mated cost $1,000,000. 


Wis., Kaukauna—Thilmany Pulp & Paper Co., 


Kaukauna, has awarded the contract for a 
1 and 2 story, 70x300 ft. paper mill to 
Permanent Construction Co., 2712 North Hol- 
ton St., Milwaukee. 
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